Wi 


LOW DOS 
RIDES TO 


oF AGE 


EL 


pres] Data based on information available at time of printing, including some 93 competitive data. See dealer for latest information. tSee Dodge's limited warranties, restrictions & 
rau — details at dealer. Normal maintenance, adjustments and wear items excluded. Warranty provisions vary by manufacturer. Always wear your seat belt. 


: — : SVENS ie 
A mid-size Dodge Dakota moves ai aneuvers a lot like a 
compact. But that's where the similaritie ss end. Dakota gives. you a 
choice of Magnum powered engines no ‘smaller ‘pickup. can offer. ^ 
Along with a level of safety features they don’t come close to. 
Dakota's more truck, no comparison. All style. All substance. 
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[Shear Pocketsize Touch Screen 


"I've got the spreadsheets 


Yo ccecccoe = ooocoocooooooo 


my pocket...” 


The new WIZARD OZ-9500 
electronic organizer. Without it, 
you couldn’t carry spreadsheets* 
in your pocket. Or files. Or E-mail, 
Let alone access them at a touch. 
Without it, you couldn't fax on the 
go. Sketch a map. Write a letter. 
WIZARD. And send them to PCs 
or MAC's. Wirelessly. Without it, 
you couldn’t have an infrared 
exchange of messages, with asso- 
ciates, in meetings. WIZARD. 
Much less carry your diary, | 
address book, business files 
and notepad. As easily as you | 
carry your wallet. But with the 
WIZARD, you not only get | 
proven technology, you get the 
electronic organizer that outsells l 
all others combined. Not to men- 
tion, the to 


your workpl e. + T L T 
7-800-321-8877 ~| 
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Paging Buck Rogers: A new generation of spacecraft is poised 
to leapfrog past the space shuttle and today's throwaway 
rockets. This could be the harbinger of a first in space- 
flight—a truly affordable ride to orbit. 


INSANELY GREAT 

56 

Ten years ago, Apple's vision of an elegant and efficient yet 
low-cost computer reached its first fruition with the Macin- 

tosh. The brainchild of a colorful band of true believers, the 
Mac has become a machine that has changed how people 

work and even think. 


Heavy HAULERS 

60 

Today, a fullsize pickup needs to be more than merely a dry 
ploce to sit while you do serious work. These vehicles now 
odd corlike styling and comfort to oldfashioned 
muscle and guts, and feature 0-60 mph accelera- 
tion that would embarrass many a sedan. We rate 
three turbo-diesel workhorses: the Chevrolet 2500 
Silverado, the Dodge Ram 2500 Loramie SLT, and the 
Ford F-250 XLT. 


Science Gers 
THe CO, Our 
65 


Carbon dioxide is rapidly accumulating in the atmosphere, 
posing a threat to the world’s climate. So scientists are ur- 
gently seeking ways to capture and dispose of the gas. These 
“carbon fixation schemes” face daunting technological and 
economic challenges. 


Welcome to a state-of-the-art demonstration of the possibili- 
fies for a home. This amazing, adaptable 5,000-squarefoot 
showcase proves how far a dwelling con go with innovative, 
off-the-shelf technology. Indeed, the house seems to antici 

pate your needs through a control system that has “adoptive 
intelligence.” 
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SPAcE TRAVEL: 
Tur Next GENERATION 


watched Alan Shepard's historic 

launch into space—America’s first 

manned space shot in May 1961—on 
a dinky black-and-white television, set 
up in front of my sixth-grade class- 
room. Though brief, the mission was 
seen as a jubilant success by most of 
the nation. I was distraught. Watching 
Shepard being fished out of a funnel- 
shaped capsule on the verge of sinking 
to the bottom of the choppy Pacific 
Ocean, I wondered: Where was the 
rocket ship? Didn’t Jules Verne, the 
1950 movie “Destination Moon,” and 
countless other prescient tales of our 
future among the stars tell us that we'd 
travel in space ships that could not on- 
ly leave the earth but return as well? 

Some 30 years later, in the Arizona 
desert, American astronautics has 
demonstrated that we are on the verge 
of fulfilling this classic vision of a 
reusable rocket ship. The stuff of Buck 
Rogers and Flash Gordon is no longer 
science fiction. The Delta Clipper—al- 
beit a one-third size, unmanned test 
version—lifted its bullet nose toward 
the sky and moments later, descended 
tail first, extending its landing gear 
and firing its rocket engines to make a 
pillow-soft landing. Now, that’s what I 
call space travel. 

In this month’s cover story, Senior 
Editor Stuart F. Brown reports that 
fully reusable spacecraft make enor- 
mous sense. In fact, they are beyond 
doubt our best hope for the exploration 
of space with anything that approaches 
cost efficiency. And yet, despite this 
breakthrough, the DC-X project is at 
risk. Following last fall's series of suc- 
cessful test flights, funding ran out. It 
will take billions of dollars to fully test 
the DC-X, as well as a second, larger 
prototype and, finally, a full-scale Delta 
Clipper capable of carrying astronauts 
to, say, a space station or the moon. 

The good news is that the tests have 
bolstered the chances of future funding 
for single-stage-to-orbit research. In 
December, NASA, the Air Force, and 
the Defense Department’s Advanced 
Research Projects Agency were putting 
together a plan to present to Congress. 
We'll keep you posted: We think the de- 
velopment of a new launch vehicle, one 
that will replace the space shuttle, is 
long overdue if the U.S. is to remain a 
world leader in space exploration. 
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Rocketman: Senior Editor Stuart F. Brown inspects 
the engine exhaust nozzles of the DC-X. 


y the time you read this issue, the 

14 millionth Macintosh computer 

will have been sold. The Mac is by 
no means the best-selling personal 
computer in history, but in its relative- 
ly brief 10-year history, it is arguably 
the most influential, the most loved, 
and the most legendary. Author 
Steven Levy has written a new book 
on the occasion of the Macintosh’s 
tenth anniversary, called Insanely 
Great. That was the phrase Apple co- 
founder Steve Jobs used to character- 
ize the revolutionary machine he was 
to unveil on January 24, 1984. 

In an article adapted from his book, 
Levy takes us back to Silicon Valley in 
the time when Macintosh was merely 
a collection of ideas in a notebook. His 
behind-the-scenes story describes the 
people, the vision, and the events that 
led to the birth of the Macintosh, a 
computer that, as Levy says, has made 
a dent in the universe. 

One of the latest Macintosh comput- 
ers, the Macintosh TV, is at the center 
stage in the New American Home, a 
building project whose design we're 
proud to have co-sponsored once 
again, along with the National Associ- 
ation of Home Builders. But the Mac 
TV is only one of a host of new and in- 
novative ideas that are incorporated 
in this year's show house. Contribut- 
ing Editor Michael Morris' article 
takes you on a guided tour of this tour 
de force of advanced home technology 
in the Nevada desert. 
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4500 SuperWide+Laser in a recent 
comparison test of SuperWide Radar/ 


Achievement.” I 


Passport 4500 SuperWide+Laser 
truly is a remarkable detector. It com- 
Automobile Magazin. e Pines Superior radar and laser detection 

into a single integrated product. The 
result is complete protection from every 
type of radar and laser used today. 

In addition, Passport 4500. 
SuperWide--Laser's superior anti-falsing 
circuitry minimizes Ka falsing while 
maximizing sensitivity over the entire 
bandwidth. 

Best of all, this superior perfor- 
mance comes in a product amazingly 
easy to use. Plug it in, turn it on and 
Passport 4500 SuperWide+Laser is 
instantly at work for you. 

Automobile summed it up best: 

“ 
Without a doubt, 
the new Passport 4500 SuperWide 
sets a new standard for 
combining superior range 
with user-friendly urban behavior. 
95 

Passport 4500 SuperWide--Laser: 
when the best is available, why settle for 
anything less? 


To order, call toll-free: 


1d Long-range radar and laser protection combined in a single detector 1-800- 433 -3487 
In Canada, call toll-free 1-800-667-5452 
2 Total protection from every type of radar and laser used today 
4 a Passport" 4500 SuperWide $229 
3 Innovative laser technology from the company which introduced plus shipping & handling. Ohio residents add 6% sales tax. 


the first laser detector 


Passport 4200 SuperWide is available for 


4 Complete SuperWide Ka protection with no sensitivity loss only $199. Call for details. 
5 Exclusive DPR Anti-Falsing circuitry to minimize falsing ESCORT 

i " vini Department 401624 
6 Complete audio and visual alert system 5200 Fields-Ertel Road 


Cincinnati, Ohio 45249 


ESCORT 


This One 


ee LT 
4ZL1-C8P-YWB2 
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7 Unconditional 30-day money back guarantee 
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TALK BACK 


TRASHING “TrasH’ GENES 


he concept of “trash” genes, defects 
that harm the elderly, has merit 
[“Can We Live to 150?” Nov. '93]. But 
your statement that “there is no way 
to breed such ‘trash’ genes out of the 
population” isn’t entirely accurate. 
Some past societies accomplished se- 
lective breeding by exiling or putting 
at social disadvantage those with cer- 
tain ailments, thereby making them 
unable to reproduce. A high-tech soci- 
ety that is capable of detecting trash 
genes could someday resort to low- 
tech solutions, such as sterilization or 
euthanasia. 
Lawrence T. Beckerle 
Craigsville, W. Va. 


ENGINEERED 
To PERFECTION 


| pesci for bringing a human-pow- 
ered vehicle onto center stage with 
"The World's Fastest Bike" cover story 
[Oct. '93]. With the technology that 
goes into today's bike design, you can 
understand why this generation of 
two-wheelers doesn't resemble your 
daddy's Schwinn. 
Guy Ben-Moshe 
Austin, Texas 


Tur Waich Maneuver? 


T: so-called Herbst maneuver illus- 
trated in Science Newsfront [Dec. 
'93] seems to be the same one that was 
first executed by a German officer, Im- 
melmann, during World War II. It was 
called the Immelmann turn, and has 
since then been practiced by many pi- 
lots flying all types of aircraft, includ- 
ing gliders. 
Lancelot J. Kethley 
Portland, Ore. 


In an Immelmann turn, the pilot per- 
forms the first half of a loop, which 
leaves the plane inverted in level 
flight. He then does a half-roll to end 
right-side up at a higher altitude, but 
with a lower airspeed than when he 
went into the turn. In the Herbst ma- 
neuver, however, the X-31 jet is stood 


on. its tail, in a manner that would 
cause an ordinary plane to lose con- 
trol, by stalling the airflow over its 
control surfaces. The X-31 can do this 
because it has thrust vectoring and 
front canards that provide a wide 
range of motion.—Stuart F. Brown 


Furer For 


have another idea for the polymer 
membrane, which is being developed 
at the University of Texas at Austin to 
eliminate oxygen from food-storage ar- 
eas to prevent spoilage [Home News- 
front, Oct. ’93]. It could also be used in 
the air filters of internal-combustion 
engines to reduce the amount of nitro- 
gen reaching the combustion chamber. 
This could in turn cut the amount of 
polluting oxides of nitrogen in the en- 
gine exhaust. In addition, this might 
permit combustion at higher compres- 
sion and higher temperatures for 
greater efficiency. 
Frederick Schmugge 
St. Paul, Minn. 


EXPLAINING DIGITAL 
DIFFERENCES 


ime sampling is not a digital pro- 
cess, as you imply [“Swept Away by 
the Digital Age," Nov. 93]. It is an 
analog process exactly akin to ampli- 
tude modulation—except that the car- 
rier is an infinite string of vanishingly 
narrow pulses, rather than a sine 
wave. While it is the first step in digi- 
tization, it does not convert an analog 
signal to digital. It is the quantization 
of the samples—turning them into 
ones and zeros—that represents true 
digitization. 
William Sommerwerck 
Bellevue, Wash. 


Reader Sommerwerck is correct in 
stating that time sampling by itself, 
without quantization, is not digital. 
However, I was not asserting that it 
was. Instead, I was pointing out its re- 
lationship to the averaging and com- 
pression that are key parts of the digi- 
tal process. The point is that a series of 
pulses, no matter how “vanishingly 
narrow,” implies that there are spaces 
between them, or gaps in the capture of 
real-world events.—Robin Nelson 


Correction: The Hubble Space Tele- 
scope is 42.5 feet long and weighs 
12.75 tons [Dec. 93]. 


Address letters to Readers Talk Back, PoPuLan Science, 2 Park Ave., New York, N.Y. 10016. Or fax your letter to us at 212-481-8062. 
Letters may be edited for space and clarity. We regret that we cannot answer unpublished letters. 
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WHEN YOU WANT A JOB DONE RIGHT, 
YOU DO IT YOURSELF. 


We go above and beyond the standards you expect of a premium quality 


baint - and we do it at an affordable price. That's the reason we make our ^ 
Flat Late! 
Wall Pain 


bwn interior and exterior paint, stains, varnishes and specialty products. 


When you use Ace 7 Star Paint, you are assured of one coat coverage and 


durability, and your complete satisfaction is guaranteed. 


After all, it's your home; you take pride in your work and want to make sure 


the job's done right the first time. So do we. Ace Hardware Corporation 


Basy BMWs 


Updated versions of the BMW E1 concept 
| diy cor have an 81-horsepower 110«c 
motorcycle engine with a continuous- 
ly variable transmission or a 45-hp 
electric motor with rear-wheel 
drive—or both, in the hybrid 
version. A high-temperature 
sodium-nickelchloride battery 
would give the electric mod- 
ela 165-mile range. Je 
gos'engine model could be 
HANDHELD ORGANIZER Les ei md 
Equipped with spreadsheet and word processing capabilities os well as digital voice years. 
recording, the pocket-size Psion Series 3a Personal Information Manager lets you 
schedule appointments and annotate them with brief voice messages. Files may 
be downloaded into a desktop computer via a serial link. The $500 organizer runs 
for approximately two months on two AA batteries. 


TRAVEL 
RADIO 


Designed for travelers, Panasonic's 
RF-H66 personal stereo with eor- 
phones is the size of o credit card. Up 
to 14 European stations are prepro- 
grammed; when travelers reach a 
new destination, they push a 
button to tune-in to the nearest | 
station. Available only in 
Europe, the RF-H66 
costs about 
$100. 


Bolt the Zap Power System onto the 
front of a bicycle, and the electric mo- 
tor drives the front wheel for a top 
speed of about 20 mph. The $400 
unit recharges in four hours with a 
standard 12-volt recharger or optional 
$60 portable recharger. One charge 
lasts about 20 miles. McGreen 
Development, Box 1217, Alameda ` 
CA 94501. 


it resembles a guitar, but The Key has a keyboard instead of frets and “strummer 
veins” instead of strings. You con use the electronic instrument by itself, or insert 
ROM packs that let you play along with (or modify) songs. You can also plug the 
device into the VCR for use with specially encoded musical video tapes. Price: 
$400. Lonestar Technologies Ltd., 920 S. Oyster Bay Rd., Hicksville NY 11801. 
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QUICKER GRIPPERS 


Quick-Grip spring clamps require less pressure to open their jaws than other 
clamps, without a loss of clamping power. The clamps, which range from a $3 
oneinch version to a $7 three-inch version, aF 
so have a smaller hand span, making them 
easier to use. American Tool, Box 337, 
DeWitt NE 68341. 


HIGH-SPEED GAMING 


Instead of cartridges, the Amiga CD32 interactive machine uses optical discs to play 
video games and educational software. The system hooks up to a TV and uses a 
32-bit processor (as opposed to 8- or 16-bit processors) and four custom-designed 
chips to handle video, graphics, and sound. Price: $399. Commodore Business 
Machines Inc., 1200 Wilson Dr., West Chester PA 19380. 


Git hn mii Sian T 0000000000001 


WiNDOWS, YOUR WAY 


Customize your Windows desktop environment with CD-Blaster CD- 
ROM's realm of options: 2,000 sound effects, 300 MIDI files, 400 
tolking icons, 100 designer cursors, 200 photographs, and 150 
video clips. Settings are easy to change. Price: $40. Aristo-Soft, 
7041 Koll Center Pkwy., Pleasanton CA 94566. 


Apple gave the Macintosh TV a coaxial cable port, audio and video jacks, and a re- 
mote control to make it work like a television, plus alkin-one styling and a 14-inch 
color display to make it look like one. The unit is also a computer, however—it's 
equipped with a 68030 processor running at 32 megahertz on a 160-megabyte 
hard drive. Price: about $2,000. 
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EXTENDED-USE 
DETAILER 


The head of the Bosch B7000 corner/detail sander rotates 
to three positions for even wear ond extended use of the 

3.5-inch triangular sanding pads. It operates at 13,000 or- 
bits per minute. Price: less thon $100. S-B Power Tool Co., 
4300 W. Peterson Ave., Chicago IL 60646. 


SMOKE-FREE HOOD 


The EVAC-U8 is the only safety hood that protects against cor- 
bon monoxide, hydrogen cyanide, hydrogen sulfide, and other 
toxic fumes. Its unique mouthpiece has a three-valve system 
that provides freshly filtered air for up to 20 minutes. The sodo- 
cansize luminescent unit weighs 11 ounces and its hood with- 
stands temperatures to 1,500  F. Price: $60. Safety First, Ste. 
211, United Airlines Bldg., Seattle WA 98121. 


DIGITAL SLIDE SHOW 


Loy this eight-pound tablet on on overhead projector, insert 
o disk, and watch the wall as the IntelliView executes a cok 
or Windows presentation with digital sound and video. The 
wireless remote is also a mouse pointer. Slides can be re- 
trieved remotely through the serial port or PCMCIA slot. 
Price: $5,995. IntelliMedia Corp., 455 Riverview Dr., 

Fuel efficiency and ample cabin space mark Ford's European ultracompact 1 1-foot Benton Harbor MI 49022. 
Sub? city concept car. It gets 46 mpg in the city and is powered by a 1.24iter, 
82-horsepower Orbital two-stroke engine mounted at the rear. Its automatic trons- 
mission is controlled by push buttons. The top speed is 100 mph. 


GEOMETRIC BIKE 


Custom-made by specialists in aerospace components, the alHter- 
rain duatsuspension Genesis bicycle is built with a one-piece, 3.5- 
pound composite frame with titanium reinforcements; the total 
weight is just 25 pounds. The British-designed bike sells for 
$3,500 to $4,000, depending on specifications. SP Systems, 
741 Flynn Rd., Camarillo CA 93010. 
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SLIDES ON 
TELEVISION 


View your slides, photos, and nega- 
tives on TV with Fuji Photo Film's 
Fotovision FV7. The Fotovision uses a 
'/sinch charge-coupled device to 
tronsform the photographic images in- 
to TV images. An optional digitizer o 
so stores the data on floppy disks. 
The $680 system is available only 

in Japon. 


VoicE Box 


The first daily-planner software to op- 
erate by voice commands, multimedia 
Personal Daily Planit organizers store 
and display 450 still video images 
and 50 video clips. A builtin “assis- 
tant” (an on-screen video character 
that you customize) reminds you of 
important dates. Developed by Iguana 
Productions and distributed by Media 
Vision, the software costs $60 on a 
CD-ROM disc or $50 on floppy disk. 


— 


| 


TEN-POCKET 
POOL TABLE 


How do you play Total Fusion 
pool? Follow traditional pool 
rules, but rack the balls in 
two groups of seven, with 
the eight ball in the middle. 
This twoin-one pocket bil- 
liard table costs approximately 
7 $4,800. Northfield Cabinet 
Shop Inc., 4780 Old Highway 
45, Conover WI 54519. 


WITH COLOR 


The Toshiba Portégé T3400CT is the 
first subnotebook with a color active- 
matrix display ond the first computer 
of ony kind to be powered by the 
long-lasting lithium battery. The 4.4- 
pound unit also features an integrat- 
ed pointing device and one PCMCIA 
Type Il slot. Price: $4,000. 


SAFETY AT 
HIGH SPEED 


The Opel Tigra features a twin-cam 
16-valve engine that delivers 109 
horsepower for a 0-to-60-mph time of 
less than ten seconds and a top 
speed of 120 mph. Safety features 
include dual air bags and side-impact 
protection beams in the doors. 
Vauxhall Motors’ Tigra may be avail- 
able in Europe by 1995, but there 
are no plans for U.S. sales. 
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The XL-100 exercise 
machine features a com- 
puterized display and 
builtin software that 
prompts you through six 
preprogrammed 
courses, such os “Walk 
in the Park.” Five indi- 
vidual workouts can also 
be saved. Price: $4,995. 
Cross Conditioning Sys- 
tems Ltd, 1898 South 
Flatiron Court, Boulder 


CO 80301. 


The A300-6005T Airbus Super 
Transporter holds 
up to 1,400 cubic 
feet of cargo—— 
enough to accom- 
modate aircraft sub- 
assemblies. With a 
maximum payload of 45.5 met- 
ric tons and a maximum range of 
1,296 nautical miles, the A300-600ST is scheduled to enter 
service in 1995, when it will replace Airbus’s aging Guppy 
201 transports. 


— 


OMNI-PAGER 


AccessCard, a pager card in PCMCIA format, receives messages whether it’s in or 
out of your computer. The unit comes with on LED display that notifies you when a 
Message has been received. Some models are available with up to 512 kilobytes 
of flash memory. Price: less than $400. Wireless Access, 125 Nicholson Lone, San 
Jose CA 95134. 
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THE VIEW FROM ABOVE 


An improved liquid-crystal material and a new crystal molecule arrangement more 
than double the vertical viewing angle in new LCDs from Sharp. The technique 
gives a vertical viewing angle of 80 degrees without compromising contrast or 
brightness. Applications may include hang-on-the-wall TVs and computer monitors. 


CONTINENTAL 


The latest Bently Continental R features a 6.754iter turbo V8 that produces nearly 
400 horsepower—a 20 percent increase. This clips the car's 0-to-60 mph time to 
just 6.2 seconds and pushes its top speed to 152 mph. Power gains are matched 
in the drivetrain by a shift energy-management system that adapts the shift pat- 
tern of the automatic transmission to the driver's style. Price: $270,000. 


A NEW WAY 
TO STABILIZE 


Nikon’s VN-550 camcorder employs 
a new image-stabilization technolo- 
gy that uses two sensors and 

works with a 10X power-zoom 
lens for closeup, shakefree 

videos. The camera also boasts a 
color viewfinder and four prepro- 
grammed auto-exposure modes. 
Price: $1,500. 


Just 8.8 feet long, the Hotzenblitz compact electric city car is designed for manev- 
verability. Its 1 6-horsepower motor drives the front wheels and feeds off a mid- 

mounted zincbromine battery pack. The 1,540-pound vehicle has a range of 125 
miles and top speed of 75 mph. The car is available only in Europe. 


COLOR 
TO GO 


HewlettPackard’s DeskJet 310 for 
PCs and the DeskWriter 310 for 
Macintoshes are the first color- 
capable battery-powered print- 
ers. These 300 dotperinch 
printers output three black- 
andwhite pages o minute or one 
color page in four minutes. The 
$379 machines print up to 100 
pages per battery charge. 


Recoton's TV 800 amplified indoor 
antenna features a spiral antenna ele- 
ment that receives a consistent signal 
across all channels and stations. The 
‘antenna hooks up to a TV or stereo 
for improved picture quality and 
sound reception. Price: $100. 
Recoton, 46-23 Crane St., Long 
Island City NY 11101. 


groms for PCs with 
Windows, or for 
Macintoshes: Creative 
Writer (shown) and Fine 
Artist. Each prods the 
inventive instincts of chi 
dren through colorful screens, animated characters, sound effects—and no instruc- 
tion manuals. Price: about $65 each. Microsoft Corp., One Microsoft Way, 
Redmond WA 98052. 
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Schneider's "Boston Plus" is the first 
high+idelity stereo system to include 
a liquid-crystal display that uses text 
and graphics to show track titles and 
operating information, such as bass, 
treble, balance, and volume levels. 
The display folds down when not in 
use. The system is available only in 
Europe. Schneider Rundfunkwerke 
AG, Silvastrasse 1, D-86842, 
Turkheim, West Germany. 
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UNDER-THE-SKIN REDESIGN 


The Porsche 911 Carerra has a reworked 3.6-iter flat-six engine that boosts its 
horsepower rating by 20—to 270, giving the car a 169-mph top speed ond a 
0-to-60 mph acceleration time of just 5.7 seconds. Bosch’s latest ABS-5 antilock 
braking system makes its debut on the Carerro, and it is combined with an od- 
vanced computer program to give the car greater stopping power. 


PLUSH PEN 


The prototype Grip Ease pen has a 
semisoft rubber grip that’s designed 
fo prevent calluses. The grip accom- 
modates the thumb ond fingers to re- 
duce the wrist strain and finger fo- 
figue that can come with extended 
use of traditionally shaped writing im- 
plements. Inventor Stanley C. Luke Jr 
of Westbury, N.Y., says that a me- 
chanical pencil version may also be 
available in the future. 


PLANE STOPPER | 


This new runway-overrun system being developed by the Federal Aviation 
Administration con halt a 727 aircraft moving at 80 mph in a mere 540 feet. 
Consisting of an 18-inct-high bed of stiff foam that drags the airplane to a stant- 
still through friction, the system could be ready for use this year. It could be a life- 
saver for emergencies at airports like New York's LaGuardia, where short runways 
end abruptly in front of highways or bodies of water. 


JVC's XN-D1 portable MiniDisc digital 
recorder/player features on ad- 
justable pop-up liquid-crystal dis- 
play. Using the keypad, you pro- 
gram tracks in ony order, then 
view the selected information on 

screen. A builtin dial allows for au- 

dible song searching. It is available in 

Japan only, for about $950. 


OBVIOUSLY, WE KNOW 
WHAT MAKES denne TICK. 


WE REALLY DIDN'T INTEND TO MAKE SO MANY DIFFERENT WATCHES. IT JUST TOOK US A WHILE j 
TO FIGURE OUT THE ONE YOU HAD IN MIND. 371 INDIVIDUAL WATCHES FROM $50 TO $300. 


Ð Disney 


. The $35 tool con also be 
The prototype Outrigger suitcase hos | — used to mix fertilizer into 
a wheelequipped stabilizing bor that soil, cultivate around 
locks into place across the luggoge’s | ^ — shrubs, weed between 
base to compensate for uneven | rows in a garden, or oer- 


weight distribution. When not in use, 
the bar swivels back into its original 
position. |.B.B. Ltd., Box 568, 
Chappaqua NY 10514. 


^j 


A computer chip in the base of 
Philips’ Dimmer bulb lets you adjust 
the brightness of any lamp. Just turn 
the light off ond then on to cycle 
through its four lighting levels—from 
20 to 100 watts. Price: $5. 
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ate compost. Garden 
Weasel Division, 
Foultless Storch/Bon 
Ami Co., 1025 W. 8th 
St., Kansas City MO 
64101-1200. 


Carcu! 


Trapp ball, an innovative outdoor game, uses two-handled catching-and-tossing 
equipment. Cradle a ball or water balloon in the net, then pull the handles away 
from each other to catapult the ball up to 100 feet away. The game costs $20, 
including two nets, one ball, and 20 biodegradable balloons. Satumian |, Box 
700538, Plymouth MI 48170. 


Jusr ron 
KIDS 


Designed for children ages three to 
six, Sega's Pico computer has both 
buttons and a touchsensitive tablet 
for input and con use either its 
own display or a TV screen for o 
display. Entertaining and edu- 
cational software featuring 
onimated characters is 
avoilable on cartridges. 
The computer is 
available only in 


COMPUTER 
PHONE 


Twincom's CPhone enables 
people linked by a computer 
network to make video phone 
calls. The system delivers full 
motion color images with syn- 
chronized audio ond con be 
used within a single network 
of PCs or several networks 
connected by highspeed 
phone lines. Mounted on top 
of a computer monitor, the 
system costs about $2,000 
per PC. Twincom, 6714 
Netherlands Dr., Wilmington, 
NC 28405. 


Dremel's benchtop two-speed band saw adjusts from 900 to 3,000 rpms quick- 
ly: Flip open the plastic cover, loosen the drive belt, and slide the belt onto a 
second pulley. The $365 saw also features terrinch throat depth and severrinch 
moximum throat height. Dremel, 4915 21st St., Racine WI 53406. 


surface. Inter-Action Starlab, Victoria Embankment, London EC4Y OHJ, England. 


FIBER WIRES 


FiberSwitch replaces conventional 
switches and wiring with low-cost, 
flat switches and nearly invisible opti- 
col fibers that are run along base- 
boards or walls. An LED sends light 
vio a fiber optic line. When the retro 
reflector sends the light back, the 
lomp turns on. Wireless Control 
Systems, 3824 Jet Dr., Rapid City 
SD 57701. 


WR way 
Handwriter for Windows is a digitizing 
pad that lets you enter words or drawings 
into your PC with a pen. It includes a set 
of introductory software that converts 
handwritten characters into computer- 
ized text, interprets editing symbols, 
and gives the pen mouselike point- 
ing copobilities with Windows pro- 
grams. Price: $399. Communi- 
cation Intelligence Corp., 275 
Shoreline Dr., Redwood Shores 
(94065. 
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HEALTHMAX" BEATS SOLOFLEX AND NORDICFLEXGOLD'! 
COSTS $600—$700 LESS! 


9 Powerful Reasons to Choose HEALTHMAX as Your Total-Body Fitness System. 


NordicFlex `| 
Gold 


a a HealthMax 


1 


SOLOFLEX 


$329 X No $995 


(plus $49 S/H) (plus $105 S/H) 


THE REASONS 
Low price vá YES 


NORDICFLEX GOLD 


(plus $99 S/H) 


No assembly/ Requires Requires 
Easy to use I YES disassembly required X No assembly/disassembly x NO  assembly/disassembly 
between exercises. between exercises. between exercises. 


Wedel ves uate” | two e. fs Meme 
Butterfly Unit No Costs NN. —— use, 
included viis extra cost. x NO $200 extra. vs, and disassemble to use " 
bench press. 
Strength HEALTHMAX strengthens BUT... You must 


conditioning for Aves all five: arms, legs, wis, purchase $400 in extra gyes, BUT... why would 


all five major abdominals, back and accessories to do you pay $700 more 


muscle groups pectorals. lor than HEAUTEMAX? 
Padded bench is a full Padded bench is only 404" Padded 40" bench is short, 
Somtoruble Arts 47" long, 12" wide, and a No long, making some lying X NO narrow (only 9" wide), and 
comfortable 20" high. down exercises awkward. too high (24") off the ground. 


L 
Hydraulic Adjusts to your personal Uses rubber bands Uses complicated 
cylinder resistance | Uf YES resistance level with a PANO. which must be changed INO  cord/pulley/mechanical 
system simple twist of a dial. to vary resistance level. resistance system. 
Full refund If not satisfied, we will You pay over You pay 
of return freight wis atn rie E chara x NO $85 to return. It must go x NO about $65 to return 
if unit returned and all return freight! by truck to Oregon! by UPS. 
Payable 9 easy installments BUT...vou pa: BUT... At4 payments of 
in installments | f YES of just $36.56! YES, 39 per month for YES, i aa theta 


($49.00 S/H added to first installment.) 7 
3 ES EOE the next 2 YEARS! cost of a HEALTHMAX! 


When you compare, the choice is easy... it's HEALTHMAX ! 


Let's face it, when all is said and done, what you really want is a body like this. Until 
now, that meant spending $1,000 or more for a Soloflex or NordicFlex Gold. But now 
the secret is out... HEALTHMAX gives you as much —and more—for up to $700 less! 

So call today to get the hard body you want for just $329. And while you're at it, take the 
$600—$700 you'll save and buy yourself a reward. 


outre 1-800-458-4652 008 
HEALTHMAX™ 


NordicFlex Gold is a trademark of NordicTrack, Inc. " 
Soloflex is a registered trademark of Soloflex, Inc. 47 Richards Avenue * Norwalk, CT 06857 61993 Mar 


SCIENCE. 
TECHNOLOGY 


ED BY DAWN STOVER 


CLIMATE 
Warmer NIGHTS 


lobal warming is occurring mostly at 
night. That’s the conclusion of scien- 
tists who reviewed 

records collected at more than 1,000 


SPACE 
Moon Mapper 


anger, Luna, Surveyor, Lunar Or- 
R: Apollo...to that illustrious 

roster of moon-going space vehi- 
cles add the name Clementine. 

Launched by a Titan IIG rocket in 
late January, the 220-kilogram satel- 
lite will fly around Earth twice, then 
enter. a lunar polar orbit on about 
February 21, thus ending a 20-year- 
plus hiatus in lunar exploration. 
Clementine will spend two months cre- 
ating a geological survey map of the 
moon’s surface, then head for the as- 
teroid Geographos, a potato-shaped 
chunk of rock 3 to 4 kilometers long 
and 1.5 kilometers wide that is one of 
the asteroids that cross Earth’s orbit 
(called Apollo-class asteroids). 

Astronomers believe such asteroids 
resulted from collisions inside the main 
asteroid belt lying between Mars and 
Jupiter. From a vantage point closer 
than that of any previous visitor to an 
Apollo asteroid—as close as 100 kilo- 
meters—Clementine will take more 
than 2,000 pictures of Geographos’ 
pockmarked surface. 

Officially known as the Deep Space 
Program Science Experiment, Clemen- 
tine began as the brainchild of the 
Strategic Defense Initiative Organiza- 
tion, now called the Ballistic Missile 
Defense Organization, which wanted 


Thomas Karl at the National Oceanographic 
and Atmospheric Administration's National 
Climatic Data Center in Asheville, N.C. They 
report that daytime high temperatures over 


the Northem Hemisphere's land masses 
have increased by only 0.3°F since 1950, 
while nighttime lows have risen by 1.5°F. 
Kukla and Karl warn that current computer 
models, which do not account for this puz- 
zling trend, 2 phan o iis 


an Earth-orbiting satellite to test elec- 
tronic cameras and other instruments 
for its antiballistic missile program. 
Eventually, the mission became a joint 
project with NASA, and expanded to 
include scientific observations of the 
moon and Geographos. 

Clementine will carry and test sever- 
al lightweight components that could 
help forward NASA's long-term goals 
of simpler, cheaper planetary missions: 
A nickel-hydrogen battery with twice 
the energy density of previous batter- 
ies, and the lightest solar cell arrays 
ever flown in space are included. 

So why is the spacecraft named 
Clementine? If you remember the song, 
the big-footed lass was the daughter of 
a prospector. Clementine's lunar maps 
may someday help *miners" find useful 
materials on the moon.—Arthur Fisher 


Clementine, with Earth in the background, will spend two months mapping the moon. 
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The 0C-1358 will make unarmed observation 
flights to uphold the Treaty on Open Skies. 


AVIATION 


soon begin photographing sensi- 

tive military bases around the 
world—by invitation. These unarmed 
flights will start once 20 of 27 signato- 
ry countries have ratified the Treaty 
on Open Skies, which could happen as 
early as this year. 

Signed in 1992 by the members of 
NATO and the former Warsaw Pact, 
the treaty is designed to improve inter- 
national stability by promoting open- 
ness about military activities. Observa- 
tion flights will be conducted on aircraft 
provided either by the observing coun- 
try or the nation being observed, and 
annual flight quotas will be scaled to 
the size of each country. The two largest 
participants, the United States and the 
group-state of Russia-Belarus, are each 
allotted 42 flights per year. 

The first U.S. Open Skies aircraft is 
ready to go. Designated an OC-135B, 
it's a modified weather craft, which it- 
self was a modified KC-135B aerial 
tanker. Four film cameras aimed 
through optical-quality glass windows 
in the rear fuselage comprise the 
heart of the airplane's imaging sys- 
tem. Obliquely mounted cameras 
record images to the left and right of a 
vertically mounted unit; this trio oper- 
ates at altitudes from 3,300 to 8,600 
feet above ground level. A fourth unit, 
a single panoramic camera, is used at 
higher altitudes. 

The OC-135B can carry 38 people, 
including the flight and maintenance 
crew, observing-nation representa- 
tives, and members of the U.S. On-Site 
Inspection Agency. A branch of the 
Pentagon, the OSIA will provide sen- 
sor operators and linguists during mis- 
sions. Nothing is off-limits to Open 
Skies flights. Top-secret military facili- 
ties will be scrutinized from the air— 
which is precisely the treaty's intent. 
Copies of images made during any 
flight will be available to all the mem- 
ber nations.—Stuart F. Brown 


FS reconnaissance aircraft will 
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Foon SCIENCE Dinosaurs 
In THe Pink TYRANNOSAURUS 
TURKEYS 
onsumers shun gray prime rib 
C dingy ground beef. So a t's a science tidbit that is being drummed ~ 
method to keep fresh beef looking into the heads of science students around 
pink longer could save $1 billion the world: Every cell in your body con- 


tains your complete genetic blueprint. Fine. 


worth of meat annually. 
So if you could find just one dinosaur cell, 


Discoloration does not necessarily 


mean that food has spoiled. Meat nat- would you have the entire genetic blueprint 
urally turns gray or brown in the for a dinosaur? 
presence of oxygen, which reacts with Maybe. Montana State University paleon- 
the meat's proteins. To delay this re- tologist Jack Horner, famous for his work 
action, researchers at Colorado State on the social lives of duck-billed dinosaurs; 
University add vitamin E—an antiox- has unearthed the fossilized bonesofa. = © 
idant—to cattle feed. When the cattle Tyrannosaurus rex and has found what ap. < 
are slaughtered, the vitamin remains pear to be fossilized blood cells in the. 
in the tissues and limits discoloration. bone's marrow. If they are cells, and ifthe 
"Typically, ten to fifteen percent of nucleus is intact, there'sa good chance: 
all beef becomes off-colored before it that Horner will be able to extract at least 
reaches the end of its labeled shelf part of the dinosour's genetic code. -+ 


life," explains Colorado State re- 
searcher Brad Morgan. "We're not 
trying to extend the shelf life of beef 
products—just save that amount that 
turns gray early.” 

The technique could lower the price 
of your favorite steak or roast, be- 
cause less beef will be thrown away 
by retailers. And because the vitamin 
E remains in the meat, it may help 
supplement diets low in the nutri- 
ent.—Judith Anne Gunther 


Brack Howes 
poculi let le afany’. 
nome for a black, perforated aluminum 

panel. Attached to the sunny side of a 


PENORAED NN 
ALUMINUM 
PANEL 


glass-covered 
bout ie E eem. 
ly 35 to 40 percent efficient. One reason for 
his lower efficiency is because glass reflects 
some incoming energy, says Chuck Kutscher of 
the National Renewable Energy Laboratory in 
Golden, Colo., which has fine-tuned the panel 
technology. 
A fan draws air through '/s2inch-diameter per- 
forations in the panel, ‘worming the ot by 18 10 
2 SE Re Fans te UK ean 
system. Computer modeling and wind-tunnel ex- 
periments helped researchers choose the best 
hole size and spacing, plenum depth, and head- 
er shape to ensure uniform airflow—-ond maxi- 


mum efficiency. 
The panels cost about $10 per square foot, 


drawn this 

i Senet ie eked by ip 37% 
| buildings in colder climates. Toronto-based Con- 
serval, which is commercializing the system, has 


MEDICINE 
SpeciaL DELIVERY 


nly a small fraction of eye 
Imedicine given by eye drops or in- 
jection ever reaches its target, 
says physicist Ran Zeimer of Johns 
Hopkins University. For medication 
aimed at the retina, Zeimer's solution 
is to wrap the drug in a tiny liposome, a 
heat-sensitive packet of fat that is in- 
jected into the bloodstream. Zeimer us- 
es a special microscope to select the 
area of the retina to be treated, then 
zaps it with a brief burst of infrared 
laser light that heats blood vessels a 
few degrees above body temperature. 
The heat makes the liposome release 
the drug in the exact area to be treated. 
Among the conditions potentially 
treatable by the liposome-and-laser 
combination is macular degeneration, 
an overgrowth of blood vessels in the 
retina that can cause blindness. Reti- 
nal inflammation and infections are 
also potential targets, Zeimer says. 
—Edward Edelson 


ENVIRONMENT 
SEWAGE SOLUTION 


an you imagine a chemical-free 
sewage-treatment facility that 
cleans water better than current 
municipal treatment systems, gener- 
ates methane gas, and doubles as a 
plant nursery? William Jewell and his 
colleagues at Cornell University re- 
cently tested a sys- 
tem that does all 
that, using only bac- 
teria and plants. 
Waste first passes 
through a filter in 
which anaerobic bac- 
teria cling to tiny 
particles of diatoma- 
ceous earth. This fil- 
ter provides 10,000 
times more surface 
area than compara- 
bly sized rock-trick- 
ling filters used in 
contemporary treat- 
ment facilities. The 
bacteria convert or- 
ganic matter into 
carbon dioxide and 
methane, and the 
methane can be col- 
lected and sold. 
In the second stage 
of the treatment pro- 


ASTRONOMY 


WHEN Venus 
Was Wer 


Ithough scientists call them twin planets, 

Earth and Venus have a glaring differ- 

ence: Whereas our lush plonet is domi- 
nated by vost oceons, nearby Venus is a hot, 
dry wasteland. 

But it wasn't always that way: Data sent 
back from the Pioneer Venus Orbiter suggests 
that some 3.5 billion years ago Earth's neigh- 
bor was covered with water as much as 200 
feet deep. 

The ocean on young Venus may have lasted 
a billion years, says Thomas M. Donahue, who 
was chief scientist for the Pioneer Venus Or- 
biter mission and is a professor of planetary 
science at the University of Michigan. That's 
long enough to support the evolution of life. 
But the ocean is believed to have vaporized of- 
ter the sun heated up and started a runaway 
greenhouse effect on Venus. 

As the ocean evaporated, solar ultraviolet ro- 
diction split water molecules into hydrogen ond 
oxygen. Much of the lightweight hydrogen was 


blown off into space, but its heavier isotope 
deuterium stayed behind in the atmosphere. 
Some 15 years ago, at the beginning of the Pi- 
oneer Venus Orbiter mission, the ratio of deu- 
terium to hydrogen was found to be 150 times 
greater on Venus than at any other place in the 
solar system. That led scientists to theorize that 
the planet once had at least 150 times more 
water—an ocean about six feet deep—than 
it does now. 

But a reexamination of the data, coupled 
with details sent back by the now-defunct or- 
biter during its final descent, has prompted sci- 
entists to change their estimate. According to 
Donahue, it now seems that deuterium can es- 
cape more easily than first believed, and that 
the amount of hydrogen in Venus's atmo- 
sphere was greatly underestimated. This 
means the planet had about 35 times more 
water 3.5 billion years ago than was originally 
estimated. 

There are still skeptics who believe that our 
neighbor in space was dry from the start. But 
the Pioneer data makes it more plausible that 
Venus, with a size and chemical makeup simi- 
lar to Earth's, once shared its wet climate. 
—Naomi Freundlich 


cess, a film of water flows over the 
roots of hydroponically grown plants, 
which capture the remaining waste. 
Virtually any plant would grow in the 
treatment system, Jewell says. His 
team has successfully raised cattails, 
wild irises, and even roses. The plants 
can be harvested periodically. 

With funding from the Gas Re- 
search Institute, the New York State 
Energy Research and Development 
Authority, and Walt Disney Imagi- 


neering, Jewell and his colleagues 
built a pilot plant in Ithaca, N.Y., that 
ran for four years and treated up to 
10,000 gallons per day (the amount of 
waste generated by about 100 people). 
From the results, Jewell concludes: 
“In relation to other plant-based sys- 
tems, it looks like ours can get almost 
ten times better effluent quality.” He 
hopes that “water parks” will one day 
replace conventional sewage-treat- 
ment facilities.—Mike May 


In this treatment system, sewage passes through bacteria that 
convert organic matter into methane and carbon dioxide. Plants 
remove additional waste from the water. 
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SCIENCE 


SPACE 
CAPSULE 


BY MICHAEL CARROLL 


uture explorers on the planet 

‘Mars may want to bring along 

a portable CD-ROM player. 

Thanks to the efforts of The 
Planetary Society, the Time Warner 
Interactive Group, and Russia’s 
Institute for Space Research, a com- 
pact disc will be waiting for them on 
the surface of the red planet. 

“This is, in a way, the first time 
capsule sent to another plonet," says 
project director Jon Lomberg of The 
Planetary Society. “It’s a tapestry of 
text, image, and sound representing 
what people from around the world 
have thought and said about Mars.” 

With a capacity of 180 mega- 
bytes, the Visions of Mars disc con- 


tains dozens of short stories and sev- 
eral full novels from celebrated 
writers. “Nearly all the great science 
fiction authors are included,” says 
Lomberg, “as well as people that 
you don’t normally associate with 
science fiction, like Bertrand Russell.” 
The disc also contains radio inter- 
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TECHNOLOGY 


views, songs, paintings, and even 
comic images of Mars. “We hope 
the contents of the disc will be taken 
as a representative selection,” says 
Lomberg. 

Identical copies of the disc will fly 
aboard twin Russian Mars landers 
that will touch down on the martian 
surface in 1995. A plaque on the ex- 
terior of each spacecraft has instruc- 
tions, printed in five languages, for 
playing the CDs with a laser. 

The spacecraft will also carry a mi- 
crodot, a piece of film with miniatur- 
ized instructions, with further techni- 
cal information for the CD playback. 
The microdot is on a silicon chip that 
is actually a sophisticated scientific 
experiment. The chip carries an array 
of passive detectors, designed by the 
Micro Devices Lab of NASA' Jet 
Propulsion Laboratory, which will 
serve as a long-duration Mars expo- 
sure experiment. 

“This array will ride along on the 
chip,” says Lomberg, “and then sit 
on the martian surface for the fifty, 
hundred, or two hundred years it 


may toke before the spacecraft is 
found by humans on Mars, and it 
may provide some very useful scien- 
tific information to the people who 
find it.” The materials on the mi- 
crochip will degrade from exposure 
to the martian environment ond thus 
provide insight into what building 


An AtBuM Or Greatest Hirs 


isions of Mars begins with greetings from four people who have 

played key roles in exploring or imagining Mars: Viachislav 

Linkin, the Russian scientist in charge of the Mars lander pro- 
gram; astronomer Carl Sagan; author Arthur C. Clarke; and Judith 
Merril, a science-fiction writer, historian, and editor. 

An hourlong audio section follows, including a portion of the 1938 
“War of the Worlds" radio broadcast, a rare interview in which H. G. 
Wells and Orson Welles discuss the broadcast, and a documentary 
program in which sciencefiction writers like Robert Heinlein and Ray 
Bradbury, and “Star Trek” creator Gene Roddenberry, give their reac- 
tions to the first Viking landing on Mars. 

The Mars disc also features a portfolio of astronomical art and sc 
encefiction paintings, as well as pop-culture images from comic books, 
cartoons, and movies showing various ways that Mars and martions 
have been portrayed. Artists from all over the world are represented. 

The disc includes more than 70 short stories and novels. Among 
those selected are Princess of Mars by Edgar Rice Burroughs, The 
Sands of Mars by Arthur C. Clarke, and Ray Bradbury’s The Martian 
Chronicles. Appendices give an introduction to each story, outlining 
each author's background, what was happening in science fiction at 
the time of the writing, and how much the story reflected the then- 
current scientific thinking about Mars.—M. C. 


materials are best for structures 
there. Optical fibers, semiconductors, 


Among the classic : and other items important to modern 
paintings on the technology will be tested. 

Visions of Mars One piece of miniaturized equip- 
disc are Chesley ment on the chip is a tiny laser diode 
Bonestell’s “Mars : made of aluminum gallium arsenide, 
from Phobos” the type of laser required to read the 
(left) and Frank CD-ROM aboard the spacecraft. “On 
Kelly Freas’ the Voyager, we enclosed a cartridge 
“Little Green ond stylus to help play a record,” 
Man" (below), Lomberg explains. "In a sense, 
which first ap- we're doing the same thing here. 
peared on the We're specifying the types of losers, 
cover of a sci-fi computers, and softwore necessary 
novel in 1954. to read the CD. 


“We also list the 1990s computers 
and CD-ROM players that can be 
used, in case [future Mars explorers) 
find one lying around at the Smithso- 
nian. We imagine if they're smart 
enough to get to Mars, they'll be 
good enough engineers to figure out 
a loser system." 

Time Warner Interactive Group, the 
company responsible for manufactur- 

* ing the Mars-bound disc, plans to sell 
replicos beginning later this year. All 
royalties will go to The Planetary So- 

$ dety's Mars Fund. “When people 
purchase replicas of the CD to find 

1 out what has been sent,” says 

Í Lomberg, “the royalties from those 

sales go directly back into the explo- 

ration of Mars, and in a way wat it 

* a selffulfilling prophecy.” 


To treat symptomatic benign enlarged prostate: 
Finally, a medicine that can shrink the prostate. 


PROSCAR. 


(FINASTERIDE) 


Until recently, there wasn’t.a med- 
icine that could help the condition 
known as symptomatic benign 
prostate enlargement or BPH. But 
now there is PROSCAR, the first oral 
prescription medicine that can 
shrink an enlarged prostate. 


However, it is important to know the 
following: PROSCAR doesn’t work 
for everyone. Even though your 
prostate may shrink, you may not 
see an improvement in urinary flow 
or symptoms. And you may need to 
take PROSCAR for 6 months or more 
to see whether it helps you. 


How proscar can shrink an 
enlarged prostate. 
As a man ages, a key hormone can 
help cause the prostate to grow. 
PROSCAR actually blocks the pro- 
duction of this hormone, so it helps 
shrink the prostate to a smaller 
size in many men. As a result, 
some men treated with PROSCAR 
experience an increased urinary 
flow and an improvement in uri- 
nary symptoms. 
Why you should 
see your doctor soon. 


Your doctor has several options for 
the treatment of symptomatic 
BPH: watchful waiting (monitor- 


RECTUM 


The prostate surrounds part of the urethra, the tube that 
carries urine from the bladder. As the prostate enlarges, 
it can squeeze the urethra and cause urinary problems. 
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ing the condition with regular 
checkups), medication, or surgery. 
It’s important to see your doctor 
because the problem doesn’t usual- 
ly get better by itself. In many 
cases, the prostate continues to 
enlarge and the symptoms may 
get worse. So if your urinary 
symptoms are bothering you, have 
your family doctor or a urologist 
assess your condition and ask if 
PROSCAR is an appropriate treat- 
ment for you. 


It is also important to have regu- 
lar checkups. While benign 
prostate enlargement is not cancer 
and does not lead to cancer, the 
two conditions can exist at the 
same time. 


Please see patient information on the following page. 


Remember, only a doctor can eval- 
uate your symptoms and their pos- 
sible causes. So, if your urinary 
symptoms are bothering you, don’t 
wait any longer. You may find that 
your enlarged prostate can be 
made into a smaller problem. 


For more information about 
prostate enlargement and 
PROSCAR, Call 1-800-635-4452 
today. 
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PATIENT INFORMATION ABOUT 
PROSCAR’ (Prahs-car) 
Generic name: finasteride (fin-AS-tur-eyed) 
symptomatic forie ee spia: 
and for use by men only. 
Your doctor may prescribe PROSCAR if you 
have a medical condition called benign 
prostatic hyperplasia or BPH. This occurs 
only in men. 
Please read this information, as well as the 
leaflet which accompanies your medication, 
before you start taking PROSCAR. Also, 
read the leaflet each time you renew your 
prescription, just in case anything has 
changed. Remember, this leaflet does not 
take the place of careful discussions with 
ur doctor. You and your doctor should 

iscuss PROSCAR when you start taking 

your medication and at regular checkups. 


What is BPH? 

BPH is an enlargement of the prostate 
gland. age 50, most men develop 
enlarged prostates. ‘The prostate is located 
below the bladder. As the a prostate enlarges, 
it may slowly restrict the flow of urine. 

This can lead to symptoms such as: 


»a weak or interrupted urinary stream 


ea feeling that you cannot empty your 
bladder conipbesle ES 


ea feeling of delay or hesitation when you 
start to urinate 


a need to urinate often, especially at night 
+a feeling that you must urinate right away. 


Treatment options for BPH 

There are three main treatment options 

for BPH: 

D ‘am of monitoring or “Watchful 

Wait . If a man has an enlarged 

prostate gland and no symptoms or if his 

symptoms do not bother him, he and his 
loctor may decide on a program of monitor- 

ing which would include regular checkups, 

instead of medication or surgery. 

*Medication. Your doctor may prescribe 

PROSCAR for BPH. See “What 

does” below. 

M '. Some patients may need 

surgery, ‘our doctor can describe several 
ifferent surgical procedures for BPH. 

Which procedure is best depends on your 

symptoms and medical condition, 


What PROSCAR does 
PROSCAR lowers levels of a key hormone 
called DHT Anyen, which is 
a major cause of prostate porh, Lowering 
DHT leads to shri of the enlarged 
rostate gland in most men. This can lead 
gradual improvement in urine flow and 
pontons over the next several months. 
lowever, since each case of BPH is differ- 
ent, you should know that: 


*Even though the prostate shrinks, you 
may NOT see an improvement in urine flow 
or symptoms. 

*You may need to take PROSCAR for six (6) 
months or more to see whether it helps you. 


*Even though you take PROSCAR and it 
may help you, it is not known whether 
PROSCAR reduces the need for surgery. 


What you need to know while taking 
PROSCAR 


*You must see your doctor regularly. 
While DL SCAR, you must have 
regular checkups. Follow your doctor's advice 
about when to have these checkups. 

*About side effects. Like all prescription 
drugs, PROSCAR may cause side effects. 
Side effects due to PROSCAR may include 
impotence (or anability’ to have an erec- 
tion) and less desire for sex. Each of 
these side effects occurred in less than 4% 
of patients in clinical studies. In some 
cases side effects went away while the 
patient continued to take PROSCAR. 


Some men taking PROSCAR” (Finasteride) 
may have a decrease in the amount of 


semen released during sex. This decrease 
does not appear to interfere with normal 
sexual function. 


You should discuss side effects with your 
doctor before taking PROSCAR and any- 
time you think you are having a side effect. 
*Checking for prostate cancer. Your 
doctor has prescribed PROSCAR for symp- 
tomatic BPH and not for cancer—but a 
man can have BPH and prostate cancer at 
the same time. Doctors usually recom- 
mend that men be checked for prostate 
cancer once a year when they turn 50 (or 
40 if a family member has had prostate 
cancer). These checks should continue while 
you take PROSCAR. PROSCAR is not a 
treatment for prostate cancer. 

n (PSA). 


*About prostate specific anti; 
Your doctor may have done a blood test called 
PSA. PROSCAR can alter PSA values. For 
more information, talk to your doctor. 

+A warning about PROSCAR and 

p 


regnancy. 
PROSCAR is for use by MEN only. 
PROSCAR is generally well tolerated in men. 
However, women who are pregnant, or 
women who could become px it, should 
avoid the active ingredient in PROSCAR. 
If the active ingredient is absorbed by a 
woman who is pregnant with a male baby. 
it may cause the male baby to be born wi 
abnormalities of the sex organs. Therefore, 
any woman who is pregnant or who could 
become pregnant must not come into direct 
contact with the active ingredient in 
PROSCAR. 
Two of the ways in which a woman might 
absorb the active ingredient in PROSCAR 
are: 
Sexual contact. Your semen may contain 
a small amount of the active ingredient 
ofthe drug. If your partner is pregnant, or 
if you and your partner decide to have 
a baby, you must stop taking PROSCAR 
and talk to your doctor. If your partner 
could become pregnant, proper use of a 
condom can reduce the risk of exposing her 
to your semen (discuss this further with 
your doctor). 
Handling broken tablets. Women who 


are t or who could become 
pregnant must not handle broken tablets 
of PROSCAR. 


PROSCAR tablets are coated to prevent 
contact with the active ingredient during 
normal handling. If this coating is bro- 
ken, the tablets should not be handled 
women who are it or who could 
become pregnant. 

Ifa woman who is pregnant comes into 
contact with the active ingredient in 
PROSCAR, a doctor should be consulted. 
Remember, these warnings apply only if 
the woman exposed to PROSCAR is preg- 
nant or could me pregnant. 


How to take PROSCAR 


Follow your doctor's advice about how to take 
PROSCAR. You must take it every day. You 


Koop SCO antalkinediidronto6dhe 
of children. 


FOR MORE INFORMATION ABOUT 
PROSCAR AND BPH, TALK WITH YOUR 
DOCTOR. IN ADDITION, TALK TO YOUR 
PHARMACIST OR OTHER HEALTH CARE 
PROVIDER. 


> MERCK 
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SCIENCE SC TECHNOLOGY m 


ASTRONOMY 
No SMOKING In SPACE 


t looks like a no-smoking sign, but it's ac- 
tually a rapidly expanding gas bubble 
around an old star that went nova, or ex- 

ploded. The Hubble Space Telescope cap- 

tured the image in ultraviolet light just 467 

days after this event, giving astronomers 

the earliest look ever at such stellar blasts. 

It will be another five years before ground- 

based telescopes can see the nova. By 

then, the gas shell will be deformed and 
chemically contaminated by other material 
around the star. 

The “bar” inside the ring might mark the 

orbital path of 

the two stars 
in the binary 
system. Or it 
might be twin 
jets of gas 
ejected from 
the exploding 

star—M. D. 


NANOTECHNOLOGY 


Tur Lire ENGINE 
Tuar Cou» 


uch smaller than HO-gauge, a 

new steam engine from Sandia 

National Laboratories in Albu- 
querque, N.M., promises to be an im- 
portant source of power for tomorrow's 
micromachines—devices with micro- 
Scopic gears. 

“Until now, such machines have been 
powered by electrostatic actuators," ex- 
plains Sandia microelectronics expert 
Jeff Sniegowski, "but those don't pro- 
vide enough power to do useful work. 
This steam engine produces 100 times 
as much power as those actuators." 

Small enough to fit on a computer 
chip, Sniegowski's engine has a piston 
that is just six microns wide and two 
microns tall. It slides in and out of a 
“cylinder’—a hollow space within a sili- 
con cover, with a tiny drop of water in- 
side. When a burst of electric current is 
applied, the droplet flashes into steam. 
The pressure of the steam pushes the 
piston out. At the end of its travel, a 
spring forces the piston back in, and 
the engine fires again. 

^We have tested the engine at rates 
of several cycles per second for hours," 
says Sniegowski, “and it looks very reli- 
able. Its first use may be in a minia- 
ture push-pull tool that will precisely 
align optical fibers for communica- 
tions."—Jonathan D. Beard 


Sunur SEMINARY 


mbridge, Pa., a town scarred en- 

vironmentally and economically 

by defunct steel mills, is now 
showcasing a benign technology. In a 
project representing one of the most 
extensive uses of photovoltaics in a 
nonresidential building, a seminary 
will be lit during the day almost en- 
tirely by energy from solar panels. 

The 25,000-square-foot building, an 
administrative office for Trinity Epis- 
copal School for the Ministry, has 900 
square feet of photovoltaic panels— 
about nine kilowatts' worth—on its 
roof. During the day, electrical current 
flows directly from the panels to highly 
efficient fluorescent lights with elec- 
tronic ballasts. During cloudy weather, 
batteries contribute power. At night, 
the batteries recharge using local utili- 
ty power, provided at off-peak prices. 

"What's unusual about this project is 
that we operate the lights from direct 
current instead of alternating current," 
explains project manager Alan Hath- 
away. "The reason is that photovoltaics 


inherently generate direct current." 
Most electrical products require AC, of 
course, so photovoltaic systems usually 
have an inverter to change the current 
from DC to AC. But this project uses 
fixtures with electronic ballasts that 
can handle DC. 

*By eliminating the inverter, we 
can cut one-third to two-fifths of the 
cost of the photovoltaic system," 
Hathaway claims. The Trinity School 
installation will cost about $100,000, 
and probably won't pay for itself until 
the year 2013. But Hathaway calcu- 
lates that, with anticipated lower fu- 
ture prices for photovoltaics and with- 
out the costs of equipment used to 
scientifically monitor the system, 
such a setup should pay for itself in 
less than 15 years—making photo- 
voltaics feasible for commercial build- 
ings. *People wrote off solar power be- 
cause it was so darn expensive," he 
says. "But if we combine solar with 
electronically ballasted lighting, it's a 
whole new ball game." 

The seminary project is jointly fund- 
ed by Mobil Solar, Osram Sylvania, 
the Pennsylvania Energy Office, the 
U.S. Department of Energy, and 
Duquesne Power & Light.—J. A. G. 


SPRINKLERS 
Coup Save Lives 


ntil recently, says a soot«overed Tim 

Marker, aviation safety researchers fo- 

cused on preventing accidents —not 
on saving lives when airline disasters occur. 

That's one reason commercial airliners 
don’t typically feature sprinklers, the 
aerospace engineer explains, as he strolls 
between the charred fuselages of two for- 
mer passenger jets inside the Federal Avio- 
tion Administration's fire safety lab near At- 
lantic City, N.J. Another reason is that water 
is heavy, and the cost of carrying enough to 
douse a whole jet cabin is prohibitive. 

But Marker and his colleagues have de- 
vised a solution: a “zoned” sprinkler system 
that uses heat and smoke detectors to sense 
the locations of fires, and then sprays a mist 
only in those sections of the plane. In tests, 
the system consumed a mere eight gallons 
of water and kept a simulated jetfuel fire at 
bay for two to three minutes. In a crash, 
Marker says, this would give most passer 
gers time to escape —Robert Langreth 
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AUTOMOTIVE 


Smau, Boxy, AND Fun 


apan’s auto industry is slumping, 

with stagnant sales at home and a 

shrinking market share abroad. 
This dampened the spirit of the 1993 
Tokyo Motor Show. Concept cars 
seemed toned down, styling less in- 
spired, and many “new” safety and en- 
vironmental technologies had been 
seen before. 

Despite the gloom, designers let their 
imaginations loose in one area: sport 
utility vehicles (SUVs). New concept 
and prototype cars revealed an array of 
innovative SUVs headed for the mar- 
ket. “These vehicles are very popular in 
Japan right now,” said Masahiro Toi, 
Nissan product manager for the Mis- 
tral, “so automakers are responding.” 


Square shapes allow more interior room 
for small cars. Daihatsu’s Ultra Mini (left) 
investigates tiny square shapes, as does 
Toyota's Raum-ll (below). 


Suzuki and Isuzu, especially, are re- 
defining the very meaning of SUV. 
Suzuki’s X90 is a cross between a 
sports car and an off-roader. Built on 
the Escudo platform, the two-seat 4x4 
features a T-bar roof. Chances are it 
will hit the U.S. market in 1993. With 
two concept models, Isuzu convincing- 
ly demonstrated that sleek, aerody- 
namic styling can be applied to SUVs. 
VehiCross, a compact four-seater, re- 
sembles an updated incarnation of a 
dune buggy. The XU-1, intended for 
in-town and off-road driving, features 
the size and outline of a station wag- 


on, but with high ground clearance 
and four-wheel drive. 

If aerodynamic styling is coming to 
SUVs, however, other cars seem head- 
ed in the opposite direction. Designers 
believe squarish outlines are coming 
back because they allow more interior 
space in the smaller cars now required 
by tightening emissions standards. 

“When you try to make the interior 
as roomy as possible, this is what you 
get,” said Yosihiko Nakagawa, a Dai- 
hatsu project manager displaying his 
Ultra Mini concept car. While the UI- 
tra Mini, as its name implies, is in- 
tended for Japan's minicar class, other 
companies are using the same princi- 
ples for standard cars. Toyota's Raum- 
II concept car is a full-size family 
sedan with boxy lines so as to maxi- 
mize interior space. 

Boxy cars are already on the mar- 
ket: The Wagon R from Suzuki and 
Mitsubishi's Minica Toppo Q3 are two| 
recently released examples. In con- 
trast to previous minicars, which re- 
semble shrunken sedans, these cars| 
look more like shrunken UPS delivery 
trucks. 

Sitting in the back seat of the Mini- 
ca Toppo Q3, I found the designers! 
claims to be true; it was less cramped 
and had been easier to enter than oth- 
er minicars. Just as with shoes, some| 
car buyers may be willing to ignore 
what their cars look like if they are a 
comfortable fit.—Dennis Normile 


Ir's In THe Bac 


‘ederal legislation says that all cars sold by 1997 must be fitted with du- 
al air bags, but that still leaves millions of older vehicles plying the roads 
without even one of these lifesaving devices. 
Now, owners of certain cars made between 1987 and 1994 will be able 
to swap their old steering wheels for new ones that include a driver's side 
air bag. Breed Technologies in Lakeland, Fla., will offer the system through 
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new and used car dealers at a cost of about $900, including installation. 

The Breed air bag differs from those installed as original equipment in one 
mojor respect: While most cars in this country use electromechanical sensors 
that close a circuit on impact to deploy the bag, the Breed air bag features a 
mechanical system; the shock of impact travels up the steering column to 
trigger the air bag. The Breed air bag inflates to about two-thirds the size of 
factory^it air bags and must be used with shoulder and lap belts. 

Retrofit air bags for GM vehides—including Chevy pickups, vans, and 
smaller cars, as well as some Buicks, Oldsmobiles, and Pontiacs—will be 
the first available. Eventually, the system will be available for about 30 
models of GM, Chrysler, Ford, Toyota, and Honda vehicles —Sandy Fritz 


Preview DRIVE 


Porscne’s 911: 
Mont Fon Less 


he 1995 Porsche 911 Carrera 

coupe has given the German 

automaker's classic design a 
complete overhaul. In fact, more 
engineering and design changes 
were made to this rear-engine, rear- 
drive 911 than to all previous 911s 
combined. 

The 911 Carrera carves some of 
the bulges from the previous Car- 

. There's no chrome on this 
new, sleeker body. Its bumpers are 
fully integrated, as are its laid-back 
projector beam headlamps and full- 
width toillamps. The 911 also feo 
tures dual air bags and a fifth-gener- 
ation antilock braking system. 

At the heart of the Carrera is its 
trademark air-cooled 3.64iter flatsix 
engine, fitted with dual exhausts for 
the first time and with the latest 
electronic engine controls, fuetinjec- 
tion control, and new hydraulic valve 
lash adjusters. Output is up from 
247 to 270 horsepower at 6,100 
Tpm, and the torque increases from 
228 to 243 lb-ft. at 5,000 rpm. A 
new six-speed manual or Porsche's 


18mm antiroll bar (a 20mm bar is 
optional). Coupled with 9- by 16- 
inch alloy wheels and monster 
245/457R-16 tires, the rear sus- 
pension system (called LSA for light, 
strong, and agile) keeps the en- 
gine's power under tighter control. 
than any previous 911. Power over- 
steer, a 911 foible for decades, 
seems to have been conquered. The 
front suspension—MacPherson 
struts with lower arms made of an 
alloy, plus an antiroll bar and 205/ 
55ZR-16 tires—blends well with a 
rock-and-pinion power steering sys- 
fem that is more accurate than ever 


before. 
In more than 300 kilometers of 


SECURITY 


RECOGNITION In THE 
Heap Or A Key 


t seems that as auto-theft preven- 
I systems increase in sophistica- 

tion, so do the thieves. Now, Texas 
Instruments has developed a radio fre- 
quency identification system that may 
help foil would-be hijackers. Unlike 
magnetic systems, TI’s system doesn't 
rely on alloy contacts in the ignition 
lock that could increase the possibility 
of mechanical failures. 

Called SafeGuard, the self-arming 
security system has potentially mil- 
lions of combinations, or identifica- 
tion codes, and controls access to your 
car's computer or fuel system. Ford's 
Electronics division is offering the 
technology as an option on the Euro- 
pean Escort and Fiesta; it may be in- 
troduced in the United States as early 
as 1995. 

SafeGuard is completely transpar- 
ent to the driver. As the key is turned 
in the ignition, a radio frequency read- 


DALE GLASGOW 


A transponder in this key disarms an ignition 
lock-out system so the car can be started. 


er in the steering column charges and 
then activates a tiny transponder in 
the head of the key. The transponder 
contains a small antenna, an inte- 
grated circuit with an identification 
code, and a capacitor. Once charged, 
the transponder sends its identifica- 
tion code back to the frequency reader 
via an FM signal. The reader then 
conveys this code by wire to a control 
module. If the code is invalid, or if 
someone tampers with the system, 
the car won’t start, and an alarm 
sounds. 

In the future, the SafeGuard tech- 
nology could have applications be- 
yond security. For example, as with 
the Chevrolet Corvette or Oldsmobile 
Silhouette, it could automatically un- 
lock the doors as you approach [Auto- 
motive Newsfront, Oct. '92]. Safe- 
Guard could also create a driver 
profile for each valid code, so that not 
only would the doors unlock, the seat 
and mirrors would adjust. And when 
you sit down and buckle up, the sys- 
tem could even start your engine. 
—Suzanne Kantra 
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AUTOMOTIVE 


From CHRYSLER’S 
DESIGN STuDIO 


visit to Chrysler’s Pacifica Ad- 
vanced Product Design Center in 


Carlsbad, Calif., provided a 
glimpse of three prototype cars the 
company will be displaying on this 
year’s auto show circuit: Venom, Aviat, 
and Expresso are their names, and 
they’re all based on the new Dodge/ 
Plymouth Neon. 

The rear-drive Venom projects a 


Engine cooling is accomplished via fairings at the 
rear of the Avait. 


macho performance car image in the 
Dodge Viper idiom, powered by a 214- 
horsepower V6 engine. Constructed on 
Chrysler’s lightest platform, the Ven- 
om features many sheet-metal compo- 
nents fabricated from aluminum in- 
stead of steel. Imagine a Neon on 
testosterone injections with exciting 
acceleration and affordable perfor- 
mance as the concept. 

The Aviat sports coupe embodies as- 
pects of both a fighter plane and an 
economy car. Ultra-slippery shaping 
brings the drag coefficient down to 
0.20, while an all-aluminum body 
trims weight. Computational fluid-dy- 
namics software, developed with help 
from aircraft builder Northrop Corp. 
and run on a Cray supercomputer, 
guided the designers toward locating 
the engine-cooling system in ducts 
that resemble a boattail aft end in or- 
der to achieve a more aerodynamic 
car. Power is supplied by the efficient 
2.0-liter Neon engine. 

Short, tall, and bubble-eyed de- 
scribe the Expresso, a concept vehicle 
Chrysler’s designers think of as a 
“family taxi.” The project began with a 
Neon engine and platform, but two 
feet of length were chopped off the 
frame in favor of some extra head- 
room. The storage area under the 
front seat is designed to meet current 
airline standards. Efficient urban 
transportation with ease of parking is 
the Expresso idea.—Stuart F. Brown 
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's Venom concept car could bite into the 
bs cei S sen 


Buick’s iconoclastic coupe since 1989, stiff- 
ens a sleek and elegant body shell with a 
new approach to structural design. This effort is 
part of a commitment to match the body integri- 
ty ond road manners of the best European cars. 
Buick will share some of its structure with 
Oldsmobile’s Aurora, a four-door sedan powered 
by a new, multivalve V8. Both cars were engi- 
neered to set new standards for body integrity, 
but the Riviera will be powered by GM's latest 
3800 V6. Rated at 205 horsepower with 230 
pound-feet of torque, this V6 reaches 225 hp 
with 275 Ib.-ft. of torque with a supercharger. 
This engine sets the tone for a car less aggres- 
sive than the Aurora, but one that is at least 
equally agile. The body stiffness, claimed to be 


Bix new Riviera, the first major reprise of 


Lira us so rides on a frame that 
is two feet rtr than the Nears 


: TOIT ERE 


in excess of 25 hz—tanking ahead of the old 
Mercedes 300—is achieved by additional struc- 
ture, and redesigned weld joints and body sec- 
tions. The result is a fairly heavy chassis that is 
actually wider than the Buick Park Avenue. The 
stability is noticeable on the road, where the re- 
sponse to steering input seems accurate, al- 
though not unduly quick, and a pothole is en- 
countered as a single, solid thump. 

The Riviera also is the first GM car to profit 
from an intensive ergonomic study on passenger 
comfort, which is the conclusion of massive re- 
search concerning the pressure distribution of var- 
ious human body types. The result is redesigned 
seat proportions that are comfortable and sup- 
portive and will stay that way. 

The car's structural advances, improved seat 
ing, and outstanding powertrain add up to a 
harmonious whole, wrapped in one of the best- 
looking bodies GM has presented in decades. 
—Dan McCosh 


New MoDELS 


PorscHe’s 
EXPANDING FUTURE 


orsche has been through tough 

times in recent years, especially 

in the U.S. market, where sales 
have shrunk from 30,000 in 1986 to 
about 4,000 units per year in 1993. But 
the company is finding creative ways 
of doing business that are improving 
its overall health. 

In March 1990, Porsche struck a 
deal to build the Mercedes-Benz 500E. 
This E-class (midsize) four-door sedan 
features a high-powered five-liter V8 
engine, big tires, and flared fenders. 
Thus far, some 1,000 Porsche-built 
Mercedes 500Es have been sold in the 
United States. 

Porsche then entered an agreement 
in June 1993 with its cousin company, 
Audi, to create another joint venture, 
the very sporty Audi station wagon 
now known as the Audi Avant RS2. It 
debuted at the 1993 Frankfurt Auto 
Show and should be on the European 
market within a few months. 

The car features a 315-horsepower 
2.2-liter 20-valve 5-cylinder engine, a 
6-speed transaxle, all-wheel drive, 17- 
inch wheels and tires, and Recaro 
sports seats. Over the next two years, 
Porsche will assemble about 1,000 
Avant RS2s at its main Zuffenhausen 
works, 

Two years ago, Porsche itself 
aroused great press and public interest 
with a concept vehicle it called the 
Boxster, an ultramodern roadster to be 
built by Porsche and sold at signifi- 
cantly lower prices than its 911, 968, 
and 928 models. The Boxster drew 
rave reviews, and the company has de- 
cided to go ahead with the project, 
which will involve yet another of Ger- 
many’s major car producers. 

Porsche officials recently announced 
that the Boxster roadster project, the 
986, will include body panels from 
BMW. (Porsche has always used body 
stampings made by outside suppliers, 
but this is its first venture with BMW.) 

The Boxster, still resembling its 
show-car appearance but now modi- 
fied to meet regulations, will debut in 
1996 as a 1997 model. The roadster 
will be powered by a horizontally op- 
posed (flat) six-cylinder engine, using 
a combination of water-cooled cylin- 
der heads and an air-cooled block, like 
most recent Porsche racing engines. A 
four-cylinder engine is being devel- 
oped for the vehicle, in case world fuel 
supply conditions change. The 
projected price for the new roadster is 
$39,900.—Jim McCraw 


If you're stuck with a chain drive opener, you know the 

answer. Chain drives rely on a noisy, greasy, slack chain 

with hundreds of little links that can stretch or even break. 
Consider the advantages of installing a Genie? Screw Drive Opener: 

Increased Strength. Unlike most chain drive openers, Genie's 
solid ten-foot steel screw and direct-drive technology deliver more 
lifting force to your door. 

Maximum Power, Quiet and Durability. Genie’s reliable transfer 
of power, from motor to screw to door, delivers a quieter, smoother lift 
and close. Time after time, year after year. 

“Tighter” Security. Chains flex, wobble and give. But Genie’s 
exclusive solid steel screw twists down tight and resists forced, 
manual operation. 

The Standard for Safety. Every 1993 model Genie meets or 
exceeds the strict mandates of The Consumer Products Safety Act. 
And every Genie has earned the UL? Mark of Safety. 

Easy Installation. Follow the step-by-step illustrated 
instructions. We even have a how-to home video and a toll- 
free HELP hotline. Or you can just call an authorized 
Genie Professional to do the job. 

Forthe name of your nearest Genie dealer or 
Professional Installer, call 1-800-87-GENIE. 

In Canada, call 1-800-654-3643. 


GENIE 


Built RrA Lifetime! 


eee 


GXL Series 


©1993. Genie is a registered trademark of The Genie Company, Alliance, Ohio 44601. UL Listed. CSA Certified. 


ELECTRONICS. 


ROBOT Asks, 
Where Am I? 


ne of the toughest nuts for robot- 
0: engineers to crack has been 
dead reckoning—the ability of a 
self-steering robot to figure out where 
it is in relation to the world around it. 
Without this understanding—or hu- 
mans to point the way—a robot has 
difficulty navigating preplanned 
routes, even if equipped with a de- 
tailed map, plentiful sensors, and 
bucketfuls of computational power. 
One promising solution may be com- 
puterized opto-electronic navigation and 
control (CONAC), a system that works 
like a small-scale version of the govern- 
ment’s Global Positioning Satellites 
(GPSs). Developed by MacLeod Tech- 
nologies of Chelmsford, Mass., this sys- 
tem equips the robot with an infrared 
laser beacon that spins at high speeds, 
sweeping around the room. Three or 
more strategically placed sensors pick 
up this beacon, then relay the informa- 


Dicma Diary, Tew | 
Me True 


ven before personal digital 
‘assistants became available in 
the United States, U.K.- based 
Amstrad began shipping its PenPod = 
600, a pocket-size device that uses = proc 
less sophisticated processors to H 
accept input from a stylus rather 
thon a keypad. 

Five applications are built in: an 
address book, desk diary, todo list, = 
notebook, and metric conversion 
table. Functions are accessed 
through icons along the top and 
side of the screen. Applications are £ 
sufficiently linked so that when you. : i 
assign a task to be completed in — : 
your to-do list, a reminder is auto- 
matically inserted on the appropri- 
ate day in your diary. H 

Priced at $499, the palmtop elec- 
tronic organizer is controlled by 


* PenPad features a PCMCIA slot that 


TOM CUSHWA 


tion to a 486-based PC, which uses tri- 
angulation and a preprogrammed map 
of the area to calculate the robot's posi- 
tion. CONAC completes 25 position up- 
dates each second; that's fast enough, 
says developer Edward MacLeod, to en- 
able the system to steer a vehicle trav- 
eling 50 miles per hour, and accurate 
enough to maneuver a full-size car into 
a tight parking space. The company 
claims that its positioning accuracy 
operates to within 1.3mm indoors and 


i accepts memory expansion cords or £ or printer. Fao comparison ft 


is only slightly less accurate outdoors. 
CONAC has significant potential 
for factory, office, and security appli- 
cations; delivery operations; and mili- 
tary and aerospace uses. Under a De- 
partment of Education grant, the 
company has also built a prototype, 
battery-powered wheelchair. It relies 
on voice commands to steer itself 
through a home and uses ultrasonic 
sensors to navigate around obsta- 
cles.—Judith Anne Gunther 
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HOME GARDENING BREAKTHROUGH! 


AT LAST... A REAR-TINE TILLER 
ESPECIALLY FOR SMALL GARDENS! 
The 4HP Junior" Model ~: 


If your garden is 25' x 30' or less, here’s 
why it will pay you to get the full story 

about the Greatest Breakthrough in rear- 
tine tillers in over 50 years! 


* SAVES YOU MONEY! Half the price of 
larger rear-tine tillers. 


* SAVES YOUR BACK! Forget spading 
and raking! The 4HP JUNIOR* Model 
prepares your garden in a fraction of the 
time with none of the backache! 


* SAVES HAND WEEDING! Instant, accurate DEPTH 
REGULATOR adjusts for shallow cultivation to 
uproot, chop and bury weeds seeds while you 
simply guide it up and down between rows. 


* SAVES GARDEN SPACE! Narrow, 14" tilling width 
allows you to plant your rows closer together. Grow 
more in less space! 


* EASY TO USE! With its tines in the rear and engine 
out front, the 4HP JUNIOR* Model is so well bal- 
anced you can handle it with JUST ONE HAND*. It 
won't shake you to pieces like front-end tillers do! 


* EASY TO TURN AND MANEUVER! Because the 
Junior is light and compact (but strong!), you can 
turn it and maneuver it in tight places with 
wonderful ease! 


EDS 


No more hand weeding! 


Turns on a dime! 


There's so much more to know about this wonder- 
fully different and better idea in small garden 
tillers...like how you can use it to build super-rich soil, Please mail the coupon today, or 
no matter what your soil conditions, for a more suc- call Toll Free 


cessful garden! Dept. 
~ — ——  1800-453:7200 5 


Why, for heaven's sake, suffer any longer with a —— —X ERE UEm 
FRONT-END tiller like the one shown here - the type 1 
with its revolving TINES IN FRONT and NO POWER 1 OTROY-BILT 


1 

i 

i 

to the tiny wheels? They shake the living daylights i 102nd Street & 9th Avenue H 
out of you and make ! Troy, New York 12180 i 

TORTURE! | you leave footprints ! Q YES! Please send me my FREE Great Gardens! 
and wheelmarks in the 1 Catalog with details on the complete line-up of i 

soil. They make gar- 1 TROY-BILT* Tillers, plus information on the ' 

dening TOO HARD! | TROY-BILT® Easy Pay Plan with no-money-down i 

e AREIS E cias i financing for qualified customers. ! 

it easier and more ! Ficase Prnt f 

enjoyable than ever! i Name. | 

pene Tor full details | Address | 

" i City | 

| State Zip. i 


Product available in Canada. ©1994 Garden Way Inc. 


ELECTRONICS 


TELEVISION 


REINVENTING THE 
CaruopcE-Rav TUBE 


he colors are as bright and crisp as those 
seen on a conventional picture tube. Only the 
shallow depth of the cabinet of Matsushita's 
Flat Vision TV told me | was seeing something 
new in flat-panel displays. 
The Flat Vision picture matches that of the best 
conventional TVs because Matsushita uses the 


same principle—in effect, flattening the cathode- : 


ray tube ["Best of What's New,” Dec. '93]. In 
both a conventional CRT and Flat Vision, the 
image the viewer sees is made up of glowing red, 
green, and blue phosphor dots painted on the 
inside surface of the glass screen. These dots 
glow when hit by a stream of electrons, their 
brightness varying according to the strength of the £ 


REAR ELECTRODE 


CONTROL AND 
DEFLECTION ELECTRODES. 


$ beam. In conventional cathode-ray tubes, three 

: beams—one each for red, green, and blue— — : 
are generated by either a single electron gun ora : 
group of three such guns at the rear of the tube. : 


The direction of the beams is controlled by mag- 


* netic fields produced by electric coils wrapped 

$ around the tube. The beams sweep from left to 
: right and from top to bottom, hitting each of the — : 
: phosphor dots in turn. This is what makes conven- : 
tional CRTs so bulky; as a screen gets bigger, the 


electron gun must be pulled farther away from 


1 the front screen so that the electron beams can 
hit the comers. i 
Matsushita's new Flat Vision solves this problem = | 
i The 14-inch Flat Vision TV saves space. 


: first is cost. The 14-inch television that entered 


multiple sources of electron beams. The 


by having 
: 14inch TV has 44 so-called line cathodes, each of 
© which emits electrons from 222 points along its 


length, creating 9,768 electron beams. Instead of 


$ three electron beams scanning the entire screen, 
= each of these 9,768 electron beams scans only 


those phosphor dots on a 0.18- by 0.05-inch por- 
tion of the screen. The electron 
beams are focused and aimed by a 
series of five electrodes arranged in 
sheetlike layers located between the 
line cathodes and the phosphor-coat- 
ed screen. The electron beams poss 
through tiny holes or slots in these 
electrodes. Instead of magnetic fields 
controlling the direction of the 
beams, electric charges electrostati- 
qol deec, or aim, fi eon o 
hit the proper phosphor dots. 

The major advantage is the shal- 
lowness of the Flat Vision panel— 
just 3.9 inches, or less than one- 
fourth the depth of a conventional 
14inch TV. What's more, bigger 


viewing surface is also perfectly flat, 
making it easier to avoid glare. 
Unfortunately, several drawbacks 
Five electrode layers are sandwiched between the line-cath- — may keep Flat Vision from becoming 
ode-emitting rear electrode and the viewing screen. the ultimate flat-panel display. The 


screens won't get much thicker. The = 
: effective for nonportable TVs and computer moni- 
: tors in the range of 14 to 30 inches, in spaces 

> where depth is limited. Matsushita is planning to 
: release a similar desktop-computer monitor this 

+ year—Dennis Normile 


the Japanese market last fall under the Panasonic 


: brand goes for $2,500—ten times the price of a 


small color TV. The company says this sticker price 


* results from the complex circuitry required to drive 
$ and control those 9,768 electron beams. 


The circuitry saddles Flat Vision with another 
problem: weight. At 36 pounds, the Flat Vision TV 
is 50 percent heavier than a standard 14-inch TV. 
This heftiness, along with the machine's ravenous 


$ power consumption and the relative thickness of 
: the panel as compared to liquid-crystal displays, 


means this technology will not replace LCDs in 
notebook computers. Using Flat Vision for very 


i lame fat ponas cso ivoves chlongs. Just os 
| with cathode ray 


tubes, the inside of the Flat 


£ Vision panel must be vacuum sealed for the elec- 


tron beam emission to work. To withstand the 
pressure of such a seal, the glass of the Flat 
Vision screen must get much thicker as the screen 


: grows larger. Matsushita engineers say this may 


restrict future screens to 30 inches. 
Flat Vision technology is likely to prove most 


Video RECORDING 


SETTING Up 
For 
By PHONE 


emstar’s VCR Plus+ has become 

a hit by shielding VCR owners 

from the supposedly cruel com- 
plexities of programming a tuner/ 
timer for unattended recording. Now 
comes a new version, VCR Plus+ with 
CallSet, designed to make the product 
even friendlier by automating the for- 
merly torturous setup process. 

Call an 800 number, punch in a per- 
sonal identification number, and an- 
swer a few questions about your 
equipment. Then hold the phone up to 
the clamshell-shaped VCR Plus+ de- 
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vice, and setup codes will leap across. 
The operator will ask you to punch a 
few buttons to make sure the codes 
got through. Then, set the unit near 
your VCR and cable box, and record 
all you want. 

I tried it, and it worked. VCR Plus+ 
had no trouble recording both net- 
work programs and more obscure 
channels. 

There are a few caveats, however. 
The system requires that you keep 
the cable box switched on and the 
VCR turned off; when I tried it with 
the cable box off, VCR Plus+ wouldn't 
work. It turns out it isn’t programmed 
to activate power switches on cable 
boxes. 

If you replace your VCR with a dif- 
ferent brand, you'll have to repeat the 
setup routine. Setup calls after the 


first one cost 
$4.95. And I 
had to wait 
20 minutes 
for an oper- 
ator dur- 
ing what 
was ap- 
parently 
a late- 
after- 
noon 
rush. 
Even so, the 
only troublesome aspect. 
of the VCR Plus+ system is what it 
says about the public: With on-screen 
menus as a guide, programming a 
VCR should be a snap—yet, Gemstar 
has tapped into America’s technopho- 
bia—Mark Fleischmann 


Wa.k-THroucn Mozart 


merse ourselves totally in a musi- 

cal performance in the same man- 
ner as I recently experienced Mozart's 
Quartet No. 21 in D Major. 

To “enter” the concert hall, I donned 
a head-mounted display unit that 
showed computer graphics and con- 
tained headphones. Granted, the con- 
traption was a bit bulky, but, hey, this 
was virtual music. 

I was monitored by a Polhemus 
Navigational System, a magnetic sen- 
sor that tracked my position in a New 
York art gallery and fed it into a com- 
puter. Two standard desktop comput- 
ers outfitted with a Convolvotron (a 
specially designed sound board) pro- 
vided the 3-D sound, using digital sig- 
nal processing. An additional Intel 
Pentium-based computer ran all the 
graphics programming, so that when 


Gre: we may all be able to im- 


When you dick on one of these virtual musi- 
cians, a string quartet turns “improvisational.” 


I turned or walked behind a musician, 
my perspective adjusted accordingly. 
If I pivoted my body to face the front 
left corner, for example, I'd get a 
bird's-eye view of an animated viola 
player. As I walked toward a member 
of the quartet, the music coming from 
that particular instrument grew loud- 
er. When I pointed and clicked a joy- 
stick I was holding, I could “tickle” a 
musician. The character would bust 
into an “improvised” jazz or bluegrass 
solo. The musician would play the 
music, but I felt in control of the 
whole situation. Cool. 

The Virtual Quartet, part of an ex- 
hibit at the Soho branch of the 
Guggenheim Museum last fall, was 
created by recording artist Thomas 
Dolby and programmer Eric Gullich- 
sen. It was one of the first art exhibits 
to combine virtual reality and three- 
dimensional sound [Electronics News- 
front, Aug. '92].—M. M. S. 


Hearing 


Tired ofordinary cordless phones that 
crackle, fade or go dead when you 
move only a few feet from the base? 
Then step up to Escort. 

Escort 9000 is the only cordless 
phone to combine 900 MHz with 
Digital Spread Spectrum technology. 
The result? A cordless phone with vastly 
superior clarity, range and security. 

Escort 9000: when only the best will 
do. And only from Escort. 


Call toll-free, 7 days a week: 


1-800-433-3487 


Escort 9000 $299 iew, lower price!) 


plus shipping & handling. OH res. add 6% sales tax. 


> Department 101624 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 


A Our unconditional 30-day 

PN guarantee jou 
own home or office without If you at 
that Escort 9000 is a better cor 
days for a refund. You 


A 
The Innovative Edge™ 


UNIQUE BUSINESS OPPORTUNITY 
REVOLUTIONARY STATE-OF-THE-ART SKYLIGHT 


Sola-Tube is now manufacturing a new innovative 
range of skylight products in Souther California. 


Sola-Tube is seeking potential distributors interested in 
the direct marketing of our product range in their partic- 
ular area. At present, we have distributors in 
California, Arizona, Oklahoma, North Texas and 
Ontario, Canada. There are approximately 60 more 
distributorships available. 


Ideally, distributors will set up a full-service, stand- 
alone business, based on providing quality service and 
installation for the customer. If you have the back- 
ground and wish to distribute this product range, we 
would welcome your submission in writing which would 
include the geographical area of interest, your back- 
ground and a short description of how you would pro- 
pose to distribute. 


THE EXCITING NEW ALTERNATIVE 
TO TRADITIONAL SKYLIGHTS 


Every home has its dark spots. Now you can 
brighten them quickly, easily and economically 
with natural sunlight, through a unique new prod- 
uct, Sola-Tube. A clear acrylic dome — 10 unob- 
trusive inches in diameter — sits on the roof. 
Inside the dome, a reflector catches sunlight from 
all angles and beams the light down mirrored 
transfer tubing, to a diffuser in the ceiling. 


be handled with ease. You'll especially appre- 
ciate the absence of mess or disruption in the 
household. 


Made in the USA, Sola-Tube is completely 
maintenance free, sealed and waterproof, and 
protected by a 10 year warranty. Average 
price including installation is around $300. 


For further information call or write to 
Sola-Tube North America Limited, 
5825 Avenida Encinas, Suite 101, 
Carlsbad, CA 92008 

Tel (619) 929-6060 Fax (619) 929-6067 


The diffuser looks like a regular light fixture, and 
it spreads the light evenly, illuminating up to 100 
square feet. Sola-Tube fits between the roof 
rafters and ceiling joists, so no structural modifi- 
cations are needed for installation. 


A professional installation can be arranged, or 
the average home handyman can install a Sola- 
Tube in about three hours. Every roof type can 


ELECTRONICS! 


Monster In 3-D 


hough I'd rather floss than play video 
Tes 1 had a blast piloting a new interac- 

tive entertainment device called Virtual 
Adventures. The machine is a capsule that seats 
six people and bathes them in digital audio 
effects and three-dimensional images projected 
on a large screen. Polarized 3-D glasses help 
enhance the illusion of depth. 

Adventurers settle into the crew seats of a 
“submersible” craft departing on The Loch Ness 
Expedition, a mission to ensure the survival of 
the monster of the lake, whose eggs are men- 


aced by bounty hunters and hungry predators. | 
get the pilot's seat, and around me ore our 
periscope and robotic-claw operators and a navi- 
gator. After the craft slips beneath the waves, 
the scene in front of us shifts dramatically, as we 
move the controls to steer through the haz- 
ardous underwater world. The adventure 
begins... 

The truly interactive imagery is created in real 
time by an Evans & Sutherlond image generator 
that cranks out high-resolution computer graph- 
ics. The company developed Virtual Adventures 
in collaboration with Iwerks Entertainment, a 
producer of specialty theaters. More adventures 
are being created for the capsules, which are 
designed for installation in public attractions such 
as theme parks.— Stuart F Brown 


The mission to protect the Loch Ness Monster's eggs faces toothy predators and bad guys in subs. 


Wat.-size Fiat SCREENS 


plasma-discharge flat screen de- 
A in Russia uses modular 
construction to form full-color 
display panels of enormous size. At a 
recent technology expo in Birming- 
ham, England, the Russians exhibit- 
ed a 101-inch (diagonal) screen. 
Though billed as a public information 
board for airports, advertising, and 
sports events, it's potentially suitable 
as a big TV screen for living rooms. 
The exhibition panel was built from 
20 modules, each composed of four 
gas-discharge displays. Each of these 
smaller 8-inch squares has a matrix 
of 1,600 four-color picture elements 
composed of tiny gas-filled tubes for 
displaying red, green, blue, and 
white. The tubes are individually en- 
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ergized to create a light-emitting ion- 
ized plasma via a grid of fine wires. 

The image at the expo featured a 40- 
degree viewing angle and was bright 
enough to be seen in daylight, but it 
consumed a hefty 3.5 kilowatts. The 
Russians have built a 60-module board 
measuring 184 inches for their cosmo- 
naut training center—D. S. 


The 6.5- by 5.4-foot video screen shows a game. 


AUCTIONING THE AIRWAVES 


communicators, the Federal Com- 

munications Commission is 
preparing to auction off parcels of the: 
radio spectrum to the highest bidders. 
At the same time, the communications 
industry is vying for the chance to fill 
those frequencies with new paging and 
faxing services, as well as text, voice, 
and even video mail. Referred to as 
personal communications services, or 
PCS networks, the result could be a 
composite communications system de- 
signed to keep you in touch effortlessly 
wherever you go. 

The FCC has allocated 160 MHz of 
bandwidth to PCS. The first auction of 
frequencies, some once devoted to 
taxis, truck fleets, and railroads, could 
begin as early as May. 

Services are likely to include land- 
or satellite-based voice and data com- 
munications using hand-held phones 
and wireless modems integrated into 
notebook computers and personal digi- 
tal assistants. Calls will be routed to 
people rather than to fixed locations, 
Other services could include ground- 
to-plane paging, digital voice paging, 
and acknowledgement (or receipt) 
paging.—Suzanne Kantra 


F: a new generation of wireless 


SELF-REFRESHING 
BREAKTHROUGH 


as charge memory, traditional 

nickel-cadmium batteries can be- 
tray an unwary camcorder user. Say 
you make a 15-minute video with a| 
fully charged battery that will ordi- 
narily power an hour of recording. Af- 
terward, you relegate the camera to 
the shelf for a week or so, then plug it 
into the charger because you've decid- 
ed to record another epic. But a rude 
surprise results: The battery's memo- 
ry causes it to poop out after only 
about 10 minutes. 

Now, however, Aztec Video has pro-| 
duced a camcorder battery that 
avoids the problem. Press a button 
and, if there is less than an 80 per- 
cent charge left, the battery automat- 
ically self-refreshes by discharging, 
so that it can then accept a full 
charge. The battery is available in a 
variety of models for different 8mm 
and VHS-C camcorders, at a cost of 
about $10 more than a conventional 
battery.—Arthur Fisher us 


Te: to a nasty trait known 


What does it take to be 
“The World's Best Aerobic Exerciser’? 


It takes a total-body exerciser. 


W Independently 


A machine capable of exercising all the major Adjustable 
muscle groups in your body, not simply your legs Upper-Body 
like treadmills, exercise bikes and stairsteppers. Exerciser 


works extensor 
muscles of the 
back, trunk, 
rotators, biceps, 
triceps, shoulders, 
chest and 

upper back. 


W Electronic Feedback 
displays elapsed workout time, 
Speed and distance to optimize 
your workout. 


W Stand-Up Position 
exercises muscles and the skeleton. 


W Independently Adjustable 
Lower-Body Exerciser 
works hip flexors, gluteus muscles, 
thighs, hamstrings, knee extensors, ankles 
and calves. 


It takes a cardiovascular 
exerciser. 

A machine that uses 
enough muscle mass to readily 
exercise your heart, not simply 
specific muscle groups like 
weight machines. 


It takes a weight- 
bearing exerciser. 

A machine that uses the standing 
position to exercise the joints and long 
bones of the skeleton, not simply a few 
muscle groups like sit-down exercisers. 


It takes a safe exerciser. 

A machine that can't damage your 
knees like stairsteppers, or your back like 
hydraulic-cylinder rowers, or throw you 
off like treadmills. 


It takes a calorie- W Patented Flywheel and One-Way 
burning exerciser. Clutch Mechanism ensures 

A machine maximum workout efficiency and 
capable of virtually eliminates the risk of injury. 


burning up 

to 1,100 calories 
per hour. And able 
to burn more fat than 
stairsteppers, treadmills 
and exercise bikes. 


It takes an exerciser 


that you'll use. 


Studies show that 7 out of 10 owners use their W 30-day in-home trial 
NordicTrack” exerciser an average of three times a 


week after five years. Join the two million 
NordicTrack owners and call today! ordic ra ck 
It takes a NordicTrack. md 


san 


W Rugged Wooden Skis 
| glide on hard, rubber 
rollers to ensure smooth, 
quiet operation. 


W Adjustable Elevation 
raises the front legs to 
intensify your workout. 


FREE Video and Brocbure 


cat 1-800-441-7891. 


| or write: NordicTrack, Dept. 280B4 


Order today and get a $49” 
electronics package for FREE. 


Order today, and you'll get more than 
“The World's Best Aerobic Exerciser" — 

you'll get a $49.95 electronics package free! 
The Performance Track" electronic speedometer/chronometer 


will help you accurately track your distance, time and speed. It I 104 Peavey Road, Chaska, MN 55318-2555 
adds value to every workout...and it's yours for free if you order I Name I 
a Challenger, Sequoia or Excel model. Offer expires February [| [| 
26, 1994. You must mention this ad to receive this special offer! I Street [| 
This offer not valid with any other offer. [pu " I 
Delivery subject to availability. I City State Zip l 
61994 NordicTrack, Inc., A CML Company * All rights reserved. I Phone ( ) I 


COMPUTERS 
SOFTWARE 


^ EDUTAINMENT"" Discs 
For Kips 


for music, and now CD-ROM discs 

are proving themselves equally 
compelling for children’s software that 
both educates and entertains. 

These “edutainment” programs en- 
tice youngsters to learn basic skills or 
explore specific topics with interactive 
techniques that draw them into the 
fun. Puzzles, sing-alongs, and games 
are often part of the package. Increas- 
ingly, so are well-known characters. 

Borrowing a page from Nintendo, 
The Software Toolworks offers a disc 
called Mario is Missing! CD Deluxe, an 
exploration of geography led by the ev- 
er-popular Super Mario Brothers. Up- 


C discs excel as a medium 


IBM Anp APPLE 
Heap For Home 


start 7th Level Inc. is at- 
tempting to create a lovable 
character of its own with Lit- 
tle Howie, a teddy bear fea- 
turing the voice of comic 
Howie Mandel. Its first title, 
Tuneland, depicts Little 


Howie's adventures on an. | w^ pens 


animated farm. 

For budding botanists, there's For- 
ever Growing Garden, from Media Vi- 
sion, which lets children *grow" their 
own flowers or vegetables on the 
screen. For kids who prefer the direc- 
tor's chair, there's Lenny's Music 
Toons from Paramount Interactive. It 
features six musical playgrounds, 
filled with animated characters, that 
children manipulate to make their own 
music videos. Prices for these CD- 
ROM titles range from $30 to $70. 
—Marcelle M. Soviero 


got a home PC with your name on it. This time, they 

might be right. Apple and IBM each recently intro- 
duced new lines of PCs that set up easier, run faster, and 
cost less than ever before. 

IBM's latest PS/1 models are built around 486 
chips, and each includes MS-DOS, Windows, and zv 
Microsoft Works for Windows already loaded on Pe 
the hard disk drive. A new feature called Rapid 
Resume remembers your place in Windows, so that each time 
you turn on the machine you can pick up right where you left off. The software for 
dialing up Prodigy and America Online is preloaded, and a modem is standard. Multimedia models 
are available. Prices range from $999 to $2,399. 

Apple's new Macintosh Performa 550 puts all of the multimedia 
ingredient: —CD-ROM drive, stereo sound, speakers, microphone, 
and a Sony Trinitron monitor—in one box that requires virtually 
no setup. It costs about $2,000. The Performa 460 and 470 
models ($1,299 to $1,799) don’t have all of the multimedia 
trimmings, but run on faster chips (Motorola's 68030 and 
68040) than previous Performas. They include a fax-and-data 
modem and a wide array of preloaded software, such as 
ClarisWorks and Quicken. 


Te biggest names in personal computers think they've 


p IBM's PS/1 (above) and Apple's Performa (left) models 


— — —.-» 


multimedia features. 


—— 
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Kids can dig around the Forever 
Growing Garden (left) or make 
their own music videos with 
Lenny’s Music Toons (below), 
two new CD-ROM discs that 


combine fun and learning. 


database, you know it's not always 

easy to find what you want. Asking 
a database to look up newspaper arti- 
cles about *computer terminals," for 
example, might yield dozens of stories 
on that subject—but the search will 
probably miss dozens more that use 
synonyms like *video display termi- 
nals" and *monitors." Not to mention 
acronyms, such as “VDT.” 

Smarter database-searching meth- 
ods may be on the way, however. Bell 
Communications Research, the labo- 
ratory cooperative of the regional tele- 
phone companies, has devised an in- 
genious method for locating data 
without requiring that you become a 
human thesaurus. The key to the so- 
lution? Although articles on the same 
topic might use different words to de- 
Scribe the same subject, they often 
contain other words in common. 

Employing a computational tech- 
nique known as singular value decom- 
position, Bellcore researchers have 
created software that compares all 
the documents in a database word by 
word, and teases out related words. If 
you ask the program to comb a 
database for scientific articles about 
“water,” for instance, it will not only 
turn up documents about the liquid, 
but also ones about “aqueous solu- 
tions” and “ice.” It can also rank the 
stories in order of relevance. 

Although the process is only an ex- 
perimental prototype now, Bellcore 
says its patented technique could 
work with any database in any lan- 
guage.—Robert Langreth 


Į: you've ever searched a computer 


Introducing... 


The first hand-held tiller good enough 
to bear the TROY-BILT* name! 

Now the builders of America's most 
popular gardening machines introduce a 
MINI-Tiller designed for the way more 
people are gardening today! 

Why trust a foreign- 
made look-alike, 
when you can get 
mini-tiller versatility 
and genuine 
TROY-BILT* 


. quality! 


INCREDIBLY AGILE. At just 23 Ibs., the 
TROY-BILT® Mini-Tiller is easy to maneuver 
precisely along walls and fences...among 
flowers...around vegetables...or anywhere 
else you'd labor with hand tools. 


AMAZINGLY AGGRESSIVE. The TROY-BILT* 
Mini-Tiller lives up to its name by tilling 
under the toughest soil to a full 5” deep... 
destroying weeds...preparing seedbeds... 
almost everything a big tiller can! 
REMARKABLY VERSATILE. The TROY-BILT® 
Mini-Tiller works outside the garden, too, 
with optional attachments that dethatch 
your lawn...aerate and loosen soil...and cut 
neat edges along drives and walkways. 
SURPRISINGLY AFFORDABLE. Best of all, 
the TROY-BILT* Mini-Tiller is entirely 
American-made and inexpensive enough to 
make you want to say goodbye to aching 
muscles and blistered hands forever! 


Send for more information! 
Call toll-free: 


Dept. 4179 
or mail the coupon, below. 


102nd St & 9th Ave., Troy, NY 12180 


Please send me more information on 
the new TROY-BILT* Mini-Tiller, including prices, 
attachments, Easy Payment Plan and special 
i i 1 
savings offer now in effect! Dept.A4179 
$ 02 


Name 


Address 
City. 
State. 


Zip. 


©1994 Garden Way, Inc. 
Product also available in Canada. 


COMPUTERS (ST SOFTWARE ™ 
TOTAL # OF HOME WORKERS (IN MILLIONS) 

iE 1990 W qe 
5 MILLION | 


MILLIONS Or WORKERS 
Are Homewarp BOUND 


Ihe reverse commute away from the 

corporate office and into the spare 

bedroom continues. The number of 
people working at home in the United 
States topped 41 million in 1993—up 
from 39 million in 1992—and now rep- 
resents a third of the total adult work 
force. 

Personal computers are playing a 
major role in that growth. The number 
of home-worker households that own 
PCs jumped 27 percent in 1993. In all, 
58 percent of households with people 
working at home own at least one PC. 
Self-employed persons, either working 
full-time or moonlighting, make up a 
combined 24.3 million of the total home 
work force. Company employees work- 
ing at home during normal business 
hours—so-called telecommuters—and 
after-hours workers comprise the re- 
maining 16.8 million. 


oes the high price of software leave a sour 

taste in your mouth? If so, then the Big 

Four software publishers think they've got 
the sweets—or rather, suites—for your taste. 

Sets, or suites, of popular software programs 

have become the hottest deals in town. 
Typically, they combine a word processor, 
database, and spreadsheet, and often graphics 
and communications programs. But unlike earlier 
“integrated” software, which married generic 
and frequently underpowered programs, the 
suites combine programs that are already best- 
sellers in their own right. And the discounted sell- 


MS-DOS Gets 
A Sarery Boost 
lhe world's most widely used oper- 
ating system software just got a 
little safer. With MS-DOS 6.0 
plagued by sporadic reports that its 
DoubleSpace utility can cause users to 
lose information in certain circum- 
stances, Microsoft has introduced an 
upgrade with what one Microsoft exec- 
utive called “the software equivalent 
of air bags and antilock brakes." Dou- 
bleSpace compresses data so you can 
Store twice as much on a hard disk 

MS-DOS 6.2, so named to avoid con- 
fusion with IBM's PC-DOS 6.1 version 
of DOS, includes two new features 
called DoubleGuard and Scandisk. 
These are designed to ensure that a 
hard disk can accurately record data 
before the DoubleSpace utility at- 
tempts to shrink any information. 
Previously, some users had run into 
trouble by trying to use DoubleSpace 
with flawed files or disks. Other new 
options let you uncompress a disk, test. 
for faulty memory chips, and speed up 
the operation of CD-ROM drives. 

If you already use DOS 6.0, you can 
get the 6.2 upgrade for $10 in stores, 
or use a modem to download it from 
the CompuServe on-line service for 
free (type GO MSDOS62). If you cur- 
rently use an older version of DOS, 
the upgrade edition lists for $77.95. 

IBM, meanwhile, is offering a 
“downgrade” of sorts for its OS/2 oper- 
ating system. OS/2 Special Edition for 
Windows ($49) is a streamlined ver- 
sion intended for those who are al- 
ready running Windows and DOS on 
their systems. 


ing price for a suite, typicolly S300 to $500, is 
about what you'd pay for a single program. 

Lotus and Microsoft offer suite packages of 
their own programs. Lotus sells its Ami Pro word 
processor, 1-2-3 spreadsheet, Approach 
database, Freelance graphics, and Organizer 
daily planner in a set it calls SmartSuite. 
Microsoft’s Office includes its Word editor, Excel 
spreadsheet, Access database, PowerPoint 
graphics, and Mail electronic mail software. 
Borland, meanwhile, has teamed up with 
WordPerfect to offer Borland Office. That suite 
combines Borland’s Paradox database and 
Quattro Pro spreadsheet with WordPerfect’s 
namesake word processor. 

While these programs maintain some unique 
characteristics, they each run under the Windows 
interface and ore usually modified to look and 
work alike. They can usually share data too. 
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Princess Maker 2 (top) you try your hand 
at child rearing. With AquaZone (above), you 
get to feed the fish. 


Raisinc THe Kips 
Wn SOFTWARE 


f you like pets and kids, but shrink 

from the responsibilities they entail, 

you might want to try raising their 
digital versions. So-called “raising 
games” have become the rage in 
Japan. 

One of the most popular simulations 
is AquaZone, from Tokyo-based 9003 
Inc. With some impressive graphics, 
the virtual fish you select for your vir- 
tual aquarium swim around at ran- 
dom—until you drop in some food. 
They chase after it just as normal fish 
would. Over time your fish grow larger 
and even spawn, but they also get sick 
and die. 

In another popular game, Princess 
Maker 2 from Gainax Co., you take on 
a far more serious responsibility: rais- 
ing a daughter from the age of 10 to 18. 
You help her choose school subjects, 
decide how much studying she should 
do, monitor her TV-watching habits, 
and determine whether to let her take 
a part-time job. Make the right deci- 
sions and you end up with a well-ad- 
justed young woman. Make mistakes 
and she becomes a juvenile delinquent. 

Other programs to watch for: games 
for breeding race horses and working 
with insects. Some titles may make it 
to the United States later this year. 
—Dennis Normile 


5 sure steps fo a fast start 
as d high-paid 
computer service technician 


4 a Choose a 
complete training 
program for a 
secure tomorrow 


Jobs for computer service techni s 
will almost double in the next 10 years, 
according to the latest Department of 
Labor projections. For you, that means 
unlimited opportunities for advance. 1994 Good pay, too! 2004 
ment, a new career, or even a computer service business of your own. 

But to succeed in computer service today, you need training— 
complete, practical training that gives you the confidence to service any 
brand of computer. You need NRI training. 

Only NRi—the leader in career-building, at-home electronics training 
for 80 years—gives you useful knowledge, hands-on skill, and real-world 
experience with a powerful 486sx computer you keep. NRI is all you need 
to succeed in this growing, profitable field. 


NRI knows you learn better by 
doing. So NRI training works 
overtime to give you that 
invaluable practical experience. You first read about the subject, 
studying diagrams, schematics, and photos that make the subject even 
|clearer. Then you do. You build, examine, remove, test, repair, replace. 
You discover for yourself the feel of the real thing, the confidence gained 
only with experience. 


3. Get inside a 
486sx computer 
system 


If you really want to get ahead 
in computer service, you have 
to get inside a state-of-the-art 
computer system. That's why 
NRI now includes a high-speed 
486sx mini-tower computer as 
the centerpiece of your hands- 
on training. 

As you build this 1 meg 
RAM, 32-bit CPU from the 
keyboard up, you actually see 
for yourself how each section 
of your computer works. You 
assemble and test your 
computer's "intelligent" 
keyboard, then interface the power supply and high-density floppy disk 
drive. But that's not all. 

You go on to install a powerful new 200 meg hard disk drive and Super 
| VGA Color Monitor, today's most wanted computer peripherals. Now not 
only will you dramatically increase your computer's storage capacity, but 
you'll get to enjoy the drama and impact of a full-color display! 


Plus, now you train with and keep the latest in 
diagnostic hardware and software: the R.A.C.E.R. 
plug-in card and QuickTech software program, both 
from Ultra-X. Using these state-of-the-art diagnostic 
tools, you learn to quickly identify and service 
virtually any " 
computer problem 


on IBM- 
compatible 
machines. 


4. Make sure you've always got 
someone to turn to for help 


Throughout your NRI 
training, you've got the 
full support of your 
personal NRI instructor 
and the entire NRI 
technical staff. Always 
ready to answer your 
questions and help you if 
you should hit a snag, 
your instructors will 
make you feel as if 
you're in a classroom of 
one, giving you as much time and personal attention as you need. 


5. Start a bright new future by 
sending for your FREE catalog today! 


Discover for yourself how easy it is to succeed in 
computer service. Return the coupon to get NRI's 
big, full-color catalog describing every aspect of 
NRI's incomparable computer training, as well 
as training in TV/video/audio servicing, 
telecommunications, industrial electronics, 
and other growing high-tech career fields. 
Find out more about how step-by-step 
training the NRI way will help get you 
where you want to go! 

If the coupon is missing, write to: NRI 
Schools, McGraw-Hill Continuing Education, 
4401 Connecticut Avenue NW, Washington, DC 20008. 


MOTE s.001s 


approved under GI Bll] | 

McGraw-Hill Continuing Education Center hy pase | 

4401 Connecticut Avenue, NW, Washington, DC 20008 

(€f CHECK ONE CATALOG ONLY | 

C] Microcomputer Servicing C] Computer Progamming 

O TV/Video/Audio Servicing O PC Applications Specialist | 

O Telecommunications O Multimedia Specialist 

C Industrial Electronics/Robotics 1] Programming in C++ with Windows | 

C] Basic Electronics C] Bookkeeping & Accounting | 
| Name l 

Address | 
| city State Zip 


101-0294 ] 


COMPUTERS (7 SOFTWARE 


BY MARCELLE M. SOVIERO 


ersonal digital assistants, or 

PDAs, are pocket-size appli- 

ances that, theoretically, 

reploce keyboords through the 
use of handwriting recognition and 
eliminate telephone cords via wire- 
less communications features. But 
the first real PDAs—Apple's Newton 
MessagePad and Tandy’s Z-PDA 
Zoomer—fall well short of the 
ideal. Their handwriting recognition 
is slow and imperfect, and faxing 
and messaging functions are expen- 
sive, limited options. Still, these 
early PDAs drip with tantalizing 
potential. 

For now, PDA choices are few. 
Apple's Newton MessagePad is man- 
ufactured by Sharp, which sells a 
similar device called the ExpertPad. 
likewise, Tandy’s Z-PDA is built by 
Casio, which markets a virtually 
identical Zoomer model called the Z- 
7000. Each of these devices sells for 


Among the duo’s handy features 
are a graphics recognizer in the 
Newton (above) for tidying up 
hand-drawn shapes, and a world 
dock display in the Zoomer (right). 


about $700, though prices vary, 
depending on where you buy it and 
the options you choose. 

The software in both the Newton 
and the Zoomer is built around famil- 
ior organizing tools, including a 


1 "pocket" edition of 


notepad, address book, 
and calendar. To this 
repertoire, each adds 
support for commu- 
nication activities 
such as phone 
dialing, faxing, 
and electronic 
mail. And each has its 
own special touches—a 


Quicken personol finance 
software in the Zoomer, 
for example, and a 
sketchpad that slicks up 
your drawings in the 
Newton. 

Only days after Apple 
unveiled its long-awaited PDA, | 
popped into a local electronics 
“superstore,” plunked down my 
credit card, and shelled out about 
$1,000 for a Newton, a fax 
modem, and a battery recharger. 
(The Newton can use either 
rechargeable nicke-cadmium or stan- 
dard alkaline cells.) | was immedi- 
ately entertained—and aggravated. 
Pulling it straight out of the box, | 
began using the electronic notebook, 
which is the first thing that appears 
when you turn on the Newton (or 
the Zoomer). | had to look hard to 
see what I'd written, since the LCD. 
screen is “reflective” rather than 
lighted. And the Newton's flat pen, 
or stylus, takes getting used to. 

It's dear the Newton has a sense 
of humor—and you might need 


one too, to work with its handwrit- 
ingrecognition feature for tuming 
hand-scrawled letters and numbers 
into perfectly formed characters. | 
wrote my name, ond then watched 
“Marcelle” become “maritime” and, 
on a second try, “cassette.” 
Whenever | would scribble over a 
word that Newton hod screwed up, 


I'd see the word disappear in a cloud 
of dust, accompanied by the sound 
of crumpling paper. It’s a cute touch, 
though you hove to use it too often. 
But you can coax the Newton into 
doing better. You can lood words, 
like names or job-related terms, into 
the Newton’s dictionary so it will rec- 
ognize them in the future. You can 
also adjust the speed of its recogni- 
tion: The slower you set the recog- 
nizer, the more accurate it will be. 
You'll also improve accuracy if you 
set the device to recognize either 
printed characters or cursive writing, 
as opposed to both. And there’s let- 
terbyetter training for the Newton; 
each time you use this PDA, its letter 
recognition improves. The Newton is 
finally catching on to my curly Qs, 
but it’s still not truly practical for 
note taking. Instead, | use the “elec 
tronic ink” alternative (in which let- 
ters are simply saved as pictures). 
The Zoomer has similar limitations, 
but they're more severe. Its screen is 
dark and difficult to read, and its pen 
is smaller than a crayon. The Zoomer 
attempts merely to convert hand- 
printed letters and numbers—not 
cursive writing— into neat digital 
characters. Even so, it suffers from 
the inaccuracy problems similar to 
the Newton’s, and it lacks the 
Newton’s training feature. The 
Zoomer can store handwritten notes 
as electronic ink, and can automati- 
cally shrink notes to fit neatly on the 
lines of its address or date book. It 
has a minuscule pop-up keyboard as 


: well, though it'll try your patience. 


The Zoomer definitely holds an 


: edge in staying power. Its three AA- 


size batteries last up to 100 hours, 
while the Newton runs for about 35 
hours on four AM cells. 

For all the talk of PDAs as commu- 


nication devices, the fact is neither 
the Newton nor the Zoomer comes 
with even basic fax or data modem 
circuitry built in. You can connect 
external modems to each, and both 
have a PCMCIA card slot for adding 
modem or pager cards as they 
become available. These add-ons 
can be clumsy and costly, however, 
and are not always wireless. And 
you may find you need that card slot 
for other purposes, such as adding 
memory or running programs. 
Nonetheless, communications gad- 
getry will continue to come forth — 


© the Newton’s new wireless messag- 


ing (pager) card and fox-and-data 
modem for cellular phone hookups 
are two of the latest add-ons. 

In subtle but useful ways, the 
Newton seems smarter than the 
Zoomer. The Assist button in the 
Newton, for instance, lets you sim- 
ply write “Fax Bob” in the Notepad, 
and the device will automatically 
look up Bob in your address book, 


: get the fox number, and create a fax 


cover sheet. The Zoomer may seem 
more familiar to computer users, 


: since it’s based on the GeoWorks 


operating system—not unlike the 
Windows or Macintosh interfaces— 
and includes software for dialing up 


: the America Online service. 


Odds are that the Newton will 
soon enjoy the critical advantage of 
a bountiful selection of software. 
Apple has convinced scores of soft- 
ware publishers to develop programs 
for the Newton, ranging from arcade 
games to business expense trackers. 
Far fewer publishers appear to be 
rallying around the Zoomer. But 
that, like the PDAs themselves, is 


subject fo change. 
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PATENTS 


Sneak Peex Ar THE 
COMPUTER FUTURE 


H ad you seen the patent filings on 
optical technology in the 1970s, 
you might have foreseen the com- 
ing of CD-ROM drives for PCs. Today, 
CD-ROM databases of patent informa- 
tion allow anyone to peer into the fu- 
ture of technology. 

A year of U.S. patents—more than 
100,000 text abstracts—fits onto a sin- 
gle CD-ROM disc ($199) from Mi- 
croPatent (800-984-9800). The DOS 
software lets you search by topic, 
patent holder, or other criteria, and 
monthly updates are available. For a 
more historical perspective, you can 
turn to Patent Scan, a collection of 
discs from Rapid Patent (800-336- 
5010) that enables you to browse 
through the patents granted during 
the last 20 years. However, the cost 
ranges from $995 for a starter kit to 
$5,000 for a complete set. Rapid Patent 
and Electronic Data Systems also offer 
an on-line service called Patent Ana- 
lyzer, which costs $45 to $495 per 
search. 

Many worthwhile innovations 
aren't patented, however. Knowledge 
Express (800-248-2469) runs on-line 
databases with more than five mil- 
lion, mostly non-patented develop- 
ments coming from government agen- 
cies and universities. Passwords are 
$250; on-line fees for searches start at 
around $25.—Mark Henricks 


UPDATE 


PC Cards GET 
A STORAGE 


liding a credit card-size hard disk 

into a portable computer may 

soon be a lot easier. A new stan- 
dard for hard disk and flash memory 
cards is designed to ensure that PC- 
card storage devices can work in any 
type of laptop or handheld computer. 
The new design rules, called PC Card 
ATA, are a subset of the PCMCIA 
standards [Computer Newsfront, 
Nov. '93] and have been endorsed by 
IBM, Maxtor, Seagate, SunDisk, and 
Toshiba. 

The next step may be to store a cus- 
tom set of software programs inside a 
PC card. A small Phoenix company 
called Computerized Data Systems 
for Manufacturing recently developed 
such a card, which uses removable 
ROM chips that each contain an ap- 
plication program.—M. M. S. 


E-MAIL 


One Mansox For 
ELECTRONIC LETTERS 


lic electronic mail services that can 
zap messages from your PC to 
someone else’s, and still more that can 
handle deliveries between PCs on pri- 
vate networks. The trouble is, all of 


T^ are at least a half-dozen pub- 


SCANNERS 
May I Give Your PC 
My Carp? 


eosin on yo peso pe 

organize 

a n ae rn E 
ly enter the data into your PC. Neither method is 
very efficient, which explains why several com- 
panies have recently introduced products for 
scanning business card data into your PC. 

In recent months, at least five. i 
systems have been introduced, including 
Microtek Lab’s Scan-in-Dex, Pacific Crest’s 
CardGrabber, CypherTech's CypherScan 1000, 
Cognitive Technology Business Card Reader, and 
Corex Technologies’ CardScan. Prices range 
from $100 to $400. You scan the business 
cards using either the included scanner, or with 


tion of the card and uses optical character 

recognition techniques to read the card and 

| a lela tonis 
fields —Suzanne Kantra 


them operate differently, so using 
more than one e-mail system can 
\ be a real hassle. 

\ But a new breed of software 

| a can handle the comings and 

goings of several e-mail sys- 

, tems. These programs pro- 

_— vide “gateways” to two or 

more e-mail services, help- 

o ing you navigate through 

the maze of multiple sys- 

z% \ tems with a single inter- 
LM. Cd Ad face and address book. 

The most ambitious 

(and expensive at $395) 

of these gateways is Cy- 

berdesk, from Cyber- 

Corp (404-424-6240). 

Cyberdesk is a Windows 
program that simplifies 
connections to some of the 
largest public e-mail ser- 

vices, including CompuServe, 
MCI Mail, and AT&T Mail, as 
well as Internet and Lotus’s 
cc:Mail, the most popular private- 
network system. 

E-Mail Connection, a $79 Windows 
program from Connect Software (800- 
234-9497), is a similar product that 
specializes in links to CompuServe 
and MCI Mail. A version that handles 
Prodigy is in the works, as is a Macin- 
tosh edition. MailPlus, a $99 Win- 
dows program from Computer Mail 
Services (800-883-2674), also works 
with MCI Mail and CompuServe. 
—Jonathan D. Beard 


ee MU LL. LL 


-—D - 
ners and spe- 
dal software 
let PCs read 
business 
cards. 
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LINDA BLECK 


Whatit takes to cut it 
as a Consumers Digest Best Buy 


You dont get named a Consumers Digest Best Buy 
without working at it. You have to be an outstanding 
value. Thats the Dremel 1671 Scroll Saw. 

The Dremel 1671 has a lot of features that make it a 
pleasure to use. It has two cutting speeds and a power- 
ful motor that lets you buzz through wood up to two 
inches thick, as well as sheet metals and piscis. 


A 16-inch throat and the 
ability to cut from both the front 
and the side, means you can handle 
large work pieces. 

The saw accepts both 4... 
plain- and pin-end y 
blades, for the great- 
est possible cutting 
versatility. The see- 
through blade 
guard pivots 
out of the way 
for easy blade changing. 
And a convenient sawdust 
blower keeps your cutting line clear for accurate cuts. 


: 


The sturdy, 12-inch cast aluminum table is adjustable 
from 0° to 45° for accurate bevel cuts up to 1-inch thick. 

Of course, not all the features of 
the Dremel 1671 Scroll Saw are as 
obvious. A special mechanism 
quickly stops cutting action if 
the blade breaks. And the 


heavy cast-iron base keeps 


vibration to a minimum 


So if you're searching for the 
perfect scroll saw for your craft 
or other woodworking projects, 
check out the Dremel 1671. 


And see why Consumers Digest placed it a 


cut above the rest. " 

For a free copy of the Dremel Scroll E 
Saw Blade Application Guide write to: NS —5 BUY) 
Dremel, Dept. S-PS, PO. Box 1468, > 
Racine, WI 53406-1468. 


DREMEL 


HOME 
TECHNOLOGY 


TEMPORARY SHELTERS 
Home Sweer DOME 


ed Hayes has a vision: humane, 

temporary housing for the home- 

less of Los Angeles. “Homeless 
people need individual private space to 
get their lives together,” he says. 

Dubbed Project Genesis I, the mani- 
festation of Hayes's vision will house 
24 people in 12 domes; six additional 
domes will contain shared spaces such 
as kitchens, laundries, bathrooms, a 
dining area, and an office. Dome 
residents will eventually be employed 
by the nonprofit Justiceville/Homeless 
USA of Los Angeles. 

Designer Craig Chamberlain, head 
of American Temporary Housing in 
Los Angeles, based the 12-foot-high, 
20-foot-diameter structures on the 
geodesic domes designed by the late 


Craig Chamberlain’s domes provide temporary housing for the homeless in Los Angeles. 


scientist and futurist R. Buckminster 
Fuller. One-eighth-inch-thick fiber- 
glass panels overlap like shingles to 
form the domes. Each dome costs 
about $6,500 and was assembled on- 
site in about an hour and a half by the 
people who will live in them. Solar 
panels provide electricity. 

The pilot project, located on a one- 
acre site in downtown Los Angeles, is 


the first to comprehensively address 
the problems of Los Angeles' long- 
time homeless, claims Hayes. He 
hopes the effort will lead to a larger 
encampment within Los Angeles, and 
will encourage more domes for the 
homeless in other areas. "I'd like to 
see whole new cities that the home- 
less will build, run, and work in." 
—Mariette DiChristina 


AUTOMATION 
Pusn-Burrou CLEANING 


s a systems engineer and architect working for several major oil com- 

panies in the 1970s, Glenwood Garvey heard plenty of restroom hor- 

ror stories, He decided the solution to the problems was to make a 
bathroom that cleaned itself. 

Garvey, now president of Self-Cleaning Environments in Santa Monica, 
Calif., builds a bathroom that is quite different—in two key ways—from 
the self-standing, self-cleaning public lavatories common in Europe: It is 
designed as a permanent fixture and becomes a closed box when, with the 
push of a button, a bathroom wall pivots inward. Then, 39 strategically 
placed nozzles are activated to spray nontoxic detergents and water at the 


walls, mirror, sink, and toilet. Paper towels and bathroom tissue remain dry, 
since they are placed outside the self-cleaning area. Following the washing, 
warm air dries the walls and fixtures. The total cleaning time is 24 minutes. 
“It’s more sanitary than the conventional way of cleaning a restroom,” 
Garvey says. * 

Amoco has been testing Garvey’s self-cleaning bathroom for about seven 
months at two gas stations in Illinois and Indiana. "They're actually exceed- 
ing our expectations,” says a pleased Howard Miller, public affairs advisor 
for the oil company, who adds that gas station attendants at the two sites 
actually argue over the privilege of cleaning the bathrooms. Amoco plans to 
continue their evaluation by adding two more self-cleaning bathrooms in 
the Chicago area in the near future, at a cost of about $20,000 each. The 
technology should be available for homes and condominiums within three 
to five years.—Joseph Baneth Allen 


A hinge between 


STEVE STANKIEWICZ 


the toilet and the 
sink allows the 
wall of this self- 
deaning bath- 
room to pivot so 
«n enclosed box 
forms. Water- 
jets dean the 
area, followed by 
warm air to dry 
the fixtures. 
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HOME TECHNOLOGY 


New Power For 
SroPPING HURRICANE 
DAMAGE 


ure, you can see through them, but 

windows in hurricane-prone areas 

also serve a more critical function: 
Built correctly, they prevent raging 
winds from tearing the inside of a 
house asunder. 

In a preemptive strike against the 
next hurricane, standards for win- 
dows and storm shutters are being re- 
vised. To meet the new standards, 
windows will need to resist impacts 
from flying debris. 

Storm shutters can do this job, but 
laminated glass offers homeowners a 
key advantage: It remains in place. 
"After laminated glass breaks, it holds 
together—so you won't have a hole in 
the building," explains Paul E. Beers, 
president of Glazing Consultants in 
North Palm Beach, Fla. 

Texas Tech Glass Research Labora- 
tory in Lubbock torture-tests windows 
for hurricane resistance. In work 
funded by window-film maker Mon- 
santo Co. of St. Louis, researchers 
first shatter a window with a hunk of 
wood, which is fired at the glass twice 
at 35 or 55 mph (depending on design 
needs). In some cases, the glass is 
pummeled by 30 small ball bearings 
shot at 88 mph. The window is then 
subjected to 18,000 inward and out- 
ward pressure cycles that mimic hur- 
ricane-wind effects. One finding: To 
prevent flying shards, the window 
glass must be anchored to the frame 
with silicone.—M. D. 


Feas: A CHEMICAL-FREE 
SoLuTion 


nsecticides effectively kill the fleas that live on 
cats and dogs, and they’re generally safe if 
used properly. But some pet owners would pre- 


fer not to spray their pets with toxic solutions or : 


“bomb” their homes with chemicals. For these 
pope ^ ot a os sorne alat ka 


Q,o0,99999 8 
an Michael Dryden and two KSU entomologists, 
Alberto Broce and Kent Hampton, the trap uses 
light to lure fleas to an adhesive-coated surface 
where they meet a death suitable for blood- 
sucking vermin. Unlike other traps that also use 
light, the new device emits a green-yellow 
beam that fleas find particularly attractive; the 
light is produced by a small bulb behind o filter. 

What makes the patented trap work so well 
is the intermittent cycling of the light: Every ten 
minutes, the bulb switches off for five seconds. 
“To the flea, it's just like a shadow,” says 
Dryden. Fleas jump toward the “shadow,” mis- 
taking it for a passing pet. 

The researchers tested the trap last summer, 
and cought up to 500 fleas a day in some 
homes. In lob tests, conducted in an 11-by-7- 


foot carpeted room, the trap snared 86 percent : 


of the fleas within 20 hours. By comparison, 
commercially available traps gathered only 12 
percent. 


The trap is reusable. “All you do is occasionally i 


change the light bulb,” says Dryden. The 


with a company that £ 


researchers are negotiating 

sells pet products, and the new flea trap could 
be on the market within a year. It will probably 
retail for $30 or less—Dawn Stover 
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SCIENTIFIC NAME: Ctenocephalides felis 
COMMON NAME: Cat flea 

NATURAL HABITAT: The epidermis of 
hairy onimols such as cats and dogs. Also 
m in corpeting, upholstery, bedding, and 


 MUNRMCIÓ MUR 
welts and can trigger allergies. Proteins found 
in flea feces and debris can also cause allergic 
reactions, according to recent studies, and it 
is possible that fleas are responsible for many 
allergies now blamed on pets. Fleas can also 
cause skin diseases and anemia, and can 
transmit tapeworms to cats and dogs. 
PROFILE: There are more than 2,000 
species of fleas, but cat fleas are by for the 
most common type found on pets. The flea’s 
life cyde is similar to that of a butterfly: Fe- 
male fleas lay eggs on a host animal, and 
the eggs hatch into larvae. The larvae, which 
feed on flea feces consisting of partially di- 
gested blood, spin sticky cocoons from which 
adult fleas emerge. Newly hatched adults im- 
mediately seek a host and begin biting. They 
P Ay 0s wn FE NM 

their reproductive period, femal red 
sume an average of 15 times their body 
weight in blood daily. 


DR. MICHAEL DRYDEN 


Rendy, aim, fire: In laborat tests, a nine-pound two-by-four fired at PEET T broach lido, s laminated with Monsanto's 
Salex plastic interlayer. T tests windows tha ae i ag a ae ne ds min 
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Home dean home: No chemicals found here. 


Heaumny HOUSING 
For THe Masses 


n Barrhaven, Ontario, so-called 
cits housing—that is, safe for 

people who are hypersensitive to 
many chemicals common to most 
building materials—has finally moved 
from the custom-built home market to 
the realm of affordable dwellings. 

“This is the first project of its kind 
in North America,” says builder Oliver 
Drerup of Drerup Armstrong in Carp, 
Ontario. Seven energy-efficient units 
use no materials that can release 
harmful vapors, such as particle- 
boards that contain adhesives. Fabrics 
and carpets, which can harbor allergy- 
causing dust mites and mold, are 
avoided as well. Also, carefully con- 
trolled ventilation exhausts any pollu- 
tants that might otherwise accumu- 
late. The nonprofit project is part of a 
41-unit affordable-housing develop- 
ment.—M. D. 


A BRIGHT IDEA 


Superkinetic Inc., a Santa Fe, N.M., 
research company, could revolutionize 
incandescent light bulbs. 

Incandescent bulbs currently use metallic 
filaments to create light, but these filo- 
ments become brittle with age and eventu- 
ally burn out. Superkinetic is experimenting 
with ceramic filaments that would lost 
longer and use less electricity than conven- 
tional filaments. 

An experimental bulb using filaments of 
silicon carbide has prompted researchers to 
look into a related material, hafnium car- 
bide (a very high-temperature refractory 
material) as their next-generation filament. 
If successful, these filaments could be easily 
grown as crystals that would have fewer 
structural imperfections than their metallic 
counterparts. 


Ns filament under development at 


W TRIPLE BRIGHT RUGGED 
CHROME HOUSING 

m CONTOURED 
COMFORTABLE 


E TEMPERED 

STEEL BLADE 

REMAINS RIGID FOR 
APPROXIMATELY 7 FEET 
DESIGN m POSITIVE EASY m TRIPLE REINFORCED 
TO USE THUMB LOCK NON-SLIP END HOOK 


m EASY TO READ " MCALIBRATED 
DUAL MARKINGS ' 
FOR LOCATING 


FOR TRUE ZERO 
W HEAT TREATED 
STUDS m PROTECH, 
ANTI-CORROSION 
FINISHED 
BLADE ) 


HIGH CARBON STEEL 
RETURN SPRING GIVES 


> 


LONGER 
LIFE 


AVAILABLE IN SIZES OF: 


AND A MUST SEE 25’ NEON GREEN 
ONLY ARROW HAS THE 


' Available at Kmart exclusive Now SUI 
and other leading END HON 
stores everywhere. 

ARROW FASTENER COMPANY, INC, 271 MAYHILL STREET, SADDLE BROOK, NEW JERSEY 07662 


IN UNITED KINGDOM: ARROW FASTENER [U.K] LTD,, 14 BARCLAY ROAD, CROYDON CRO 1 JN UNITED KINGDOM 
IN CANADA: JARDEL DISTRIBUTORS, INC., 6505 METROPOLITAN BLVD, EAST/MONTREAL HIP 1X9 QUEBEC 


THE BRUTE™ 
STEEL RULE AVAILABLE IN: 
50 AND 100’ SIZES. 


"———— PRESERVATION 
i> ë PLANONIT 


Planning on restoring a house, 
saving a landmark, reviving your 
neighborhood? 

Write: 

National Trust for Historic Preservation 
Department PA 

1785 Massachusetts Ave., N.W. 
Washington, D.C. 20036 


TAURUS PUT AMERICAS DRIVERS FIRST. 
AND THEY RETURNED THE FAVOR. 


FORD TAURUS 
AMERICAS 
BEST-SELLING CAR. 


It's a perfect relationship. 
Ford keeps o on working to make 


comfortable and s; 

In return, drivers have made it 
the number one selling car in 
the country 

In the 1994 Taurus, you'll see 
solid proof that Ford knows what 
drivers look for. 


even longer. 

And because safety matters more 
than e 
dual air 
bags** are 
standard and 

ABS available on every Taurus. 
Continuous improvement is the 
mark of a quality car. With 
Taurus, it means more than new 
design or safety measures. It also 
means a new kind of service. 


EVERY 1994 FORD COMES 
WITH OUR ROADSIDE 
ASSISTANCE PROGRAM:"* 
Help is only a toll all away 
whether you need a flat tire 
ockout stance or a 
fuel delivery. 
* Based = 1993 MYTD manufacturer's reported retail 


your safety belt 
dealer for details. 


HAVE YOU DRIVEN 
A FORD LATELY? 


New Low- 
Gost Rides 
lo Space 


A new generation 


of launch vehicles 


leapfrogs wi 


he space shuttle 


P STUART F. BROWN 


+ 


> 
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lasting off from the shimmering gypsum flats 
180-DEGREE ROTATION of the Army's White Sands Missile Range in 
New Mexico last September, the McDonnell 
Douglas Delta Clipper Experimental rocket, or 
DC-X, rose skyward to an altitude of 300 feet, 
then slowed to a startling, motionless mid-air 
hover—as if it were a helicopter. Tilting slight- 
ly, the craft next flew sideways for 350 feet. Fi- 
nally, it began to descend tail-first. Telescoping legs with 
disk-shaped feet quickly extended, and the rocket used a 
fiery burst from its four small engines to slow down for a 
gentle landing. Time aloft was 66 seconds. At the strange 
craft's touchdown, whoops and cheers erupted from the 
several hundred onlookers. 

Perhaps it does look like something out of Flash Gordon, 
a bit like a flying gumdrop. No matter. The DC-X has space 
Scientists and engineers more excited than they've been for 
years. The reason: It could be the harbinger of a first in 
spaceflight—a truly affordable ride to orbit. 

An entirely new generation of economical launch vehi- 
A tricky maneuver for the McDon- cles will be needed if the United States is to stay in the 

is DC-X (above) will be to business of lofting commercial, military, and scientific pay- 

rotate from a nose-down descent in loads into Earth orbit and beyond. Space-launch accoun- 

preparation for a tail-first landing. tants know that the major share of the space shuttle's huge 

The 40-foot-tall craft (left) stores cost—$500 million to $1 billion per flight, depending on 

whose numbers you believe—goes toward the 30,000 people 
who help keep yesterday's technology in operation. 

Operating costs are high, too, for the existing range of 
upper large, unmanned rockets: the Delta, Atlas, and Titan 
vid oxygen. Four pad-footed launchers that evolved from what were originally military 
landing legs retract during ballistic missiles. These rockets have experienced a discour- 
flight. aging spate of failures in recent years, including last sum- 
mer's $2 billion explosion of a Titan IV carrying a payload 
of spy satellites. 

Designers hope future craft derived from the one-third- 
scale DC-X test rocket (one-third the size of a hypothetical 
craft capable of full orbital missions) or other new launcher 
ideas being explored will reduce the cost of orbiting a pound 
of payload to as little as $500. The government anticipates 
launching about 39 payloads weighing 25,000 pounds each 
from 1995 to the year 2030. With the current fleet of rock- 
ets, the cost of those launches would add up quickly, at 
$3,000 to $10,000 per pound. 

The reusable, single-stage-to-orbit (SSTO) idea repre- 
sented by the Delta Clipper program has appeal partly be- 
cause it avoids throwing away expensive hardware, such as 
the lower-stage engines and fuel tanks used in conventional 
rockets. But greater cost savings would come from conduct- 
ing airliner-type operations: Rockets would be serviced, re- 
fueled, and quickly relaunched by ground crews that are 
unthinkably small by current standards. Because it has 
been built and repeatedly flown, the DC-X is the most visi- 
ble result of a race to develop a spacecraft that will domi- 
nate the world's launch market by getting the job done 
more cheaply than its competitors can. 

Access to Space, a review of the nation's launch-vehicle 
needs, is being carried out by an interagency group with 
members from NASA, the Department of Defense, and the 
Department of Transportation. The team is evaluating sev- 
eral generic advanced-technology launcher designs, includ- 
ing an SSTO rocket, an SSTO air-breathing rocket based on 
the X-30 national aerospace plane (NASP), and a two- 
stage-to-orbit (TSTO) combination of an air-breathing first 
stage and a rocket-powered second stage. It appears that 
any of the systems could be made to work and could cut 
space launching costs to 20 percent of their current levels. 
The TSTO represents a lower-risk, moderate-performance 
option, while the SSTO concepts are higher-performance al- 
ternatives that involve greater technical risks. 

In general, the government describes its launching needs 


VERTICAL TOUCHDOWN AT LANDING SITE 


TECHNICAL ILLUSTRATIONS BY STEVE KARP 
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to a group of aerospace firms, leaving them free to develop 
launch-system proposals based on their individual engi- 
neering philosophies and areas of expertise. A winnowing 
process identifies any technology-development efforts need- 
ed to make the most promising ideas work and gets the re- 
search rolling. Then an experimental version of the best de- 
sign is flight-tested and developed into a new national 
launcher relying on the most advanced technology. 


landing concept, four alternative reusable launcher de- 

signs have been proposed. If funding can be found, more 
than one of these ideas may be developed to see which 
holds the most promise. They are: 

* A winged SSTO rocket that would take off vertically 
from a launch pad, then glide back for a runway landing. 
This option carries the extra weight of stubby wings and 
landing gear rather than the extra fuel a Delta Clipper- 
style rocket needs to slow itself for a tail-first landing. 

* An air-breathing SSTO that would use a small rocket 
at the end of its runway-based flight to orbit. The ailing X- 
30/NASP program [see "Whatever Happened to NASP?"] 
seeks to develop a craft that would avoid the need to carry 
large on-board supplies of liquid oxygen by using ramjet 
and scramjet engines burning hydrogen mixed with atmo- 
spheric air. 

* A vertical-launch, runway-landing, wingless lifting- 
body design. Lockheed Corp., which is working on the craft, 
calls it an aeroballistic rocket. The craft’s wide aft end would 
house several rectangular rocket-propulsion units of a type 


Į: addition to the Delta Clipper’s vertical-launch-and- 


DC-X IN ACTION 


The flight of the DC-X experimental rocket is shown in this 
image. Takeoff occurs in the lower right-hand cor- 

ner. À bank of remotely triggered cameras located a few 

hundred feet from the rocket captured the craft at ten 


Di 
computer. The completed image fills 79 megabytes of disk 


space, and was transferred onto eight-inch by ten-inch 
transparency film using a Kodak LVT laser film recorder. 


known variously as linear, plug-nozzle, or aerospike engines. 

* A runway-based TSTO launcher, which Boeing and 
NASA have been studying. Boeing's concept uses a large 
mothership powered by advanced jet and rocket engines to 
carry an underslung, NASP-like orbiting craft. A NASA 
configuration puts a rocket-propelled orbiter on top of a 
mothership powered by turbofans and ramjets. A precur- 
sor to both is Germany's Saenger, which features a large 
Mach 6 turbo-ramjet craft with a small rocket-powered or- 
biter on its back. 

Nobody knows yet whether today's technology can make 
SSTO flight a reality. Going to space is governed by the 
physics of rocket science, in particular by a rule known as 
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Reusable launchers will need lightweight, highly efficient engines to reach orbit. One 
candidate is an industrial-strength version of the space shuttle's main engine (SSME). 
The highly stressed hydrogen- and oxygen-burning Rocketdyne SSMEs are the world's 
most efficient rocket engines, but they need a major overhaul after each flight to ensure 
safety. Beefing up the engine's structure, while reducing performance somewhat, could 
make it reliable for multiple flights without extensive maintenance. 

Russia has a contender, too. The "tri-propellant" RD-701 engine built by NPO Energo- 
mash is designed to burn a combination of liquid oxygen, kerosene, and liquid hydrogen 
during the first phase of flight. Kerosene, a dense fuel that produces high thrust to accel- 
erate the fuel-heavy vehicle at takeoff, can be stored in smaller, lighter tanks. During the 
climb, the engine switches to hydrogen, a fuel that expands into exhaust at higher effi- 
Ciency because of its much lower molecular weight. The RD-701 has been ground test- 
ed, but not yet flown, and needs further development. 

A third candidate is the aerospike engine, which replaces the traditional bell-shaped 
exhaust nozzle with a flat-bottomed inverted cone surrounded by a ring of combustors. 
A rocket engine's exhaust nozzle controls the expansion of its combustion gases, ideally 
producing a straight-edged column, and sends the resulting thrust force upward into the 
vehicle. Bell nozzles produce an exhaust flow that changes shape during flight, as pres- 
sure varies from the atmosphere at sea level to the vacuum of space. Thus, the design- 
ers must choose a compromise shape that's best at only one point during the rocket's 
ascent. 

The aerospike engine uses shock waves and changing ambient air pressure during 
the climb to maintain an optimal expansion ratio. "It's an altitude-compensating nozzle 
without any moving parts,” says Rocketdyne director of advanced programs Hank 
Wieseneck, one of the engine's developers.—S. F. B. 


" 


Running in dense sea-lev- 
el air, high ambient pres- 
sure maintains efficiency 
by restricting the expan- 
sion of the engine's ex- 
haust plume. 


At sea level, a bell-nozzle 
engine’s exhaust plume is 
pinched by high ambient 
air pressure, reducing its 
efficiency. 


As the rocket climbs 
through its optimal design 
altitude, the exhaust flow 
roughly equals its diame- 
ter. 


When the engine’s design 
altitude is reached, the bell 
nozzle produces an effi- 
cient column-shaped ex- 
haust plume. 


At high altitudes and low 
ambient pressures, the ex- 
haust plume is bound at its 
perimeters by shock waves 
that direct its flow straight 
downward. 


As the rocket ascends past 
its design altitude, the ex- 
haust plume flares and 
again becomes inefficient, 
this time due to overexpan- 
Sion. 


Pg-Ambient Pressure Pq-Design Pressure 
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the rocket equation. According to vet- 
eran rocket designer Max Hunter, a 
longtime SSTO proponent and consul- 
tant on the DC-X: "The equation says 
the amount of high-energy propellant 
you have to carry to reach orbit works 
out to about 90 percent of the vehicle's 
takeoff weight, which leaves only 10 
percent of takeoff weight for the rock- 
et's structure and payload." 

To make room for a useful payload, 
designers have traditionally built 
rockets in multiple throwaway stages, 
each with its own engine and fuel 
tank. “The only reason for staging was 
that we couldn't build a light enough 
structure that could carry all the pro- 
pellant," says Hunter. 

New lightweight materials promise 
to keep the structural portion of a 
rocket's takeoff weight low enough so 
that the craft may be able to lift a pay- 
load into orbit with only a single stage. 
Early aerospace metal alloys used in 
rockets 20 or 30 years ago have been 
improved. A weight-saving aluminum- 
lithium alloy is now available, for ex- 
ample. So are more exotic materials, 
such as the heat-tolerant titanium 
metal-matrix composites developed in 
the NASP program. Modern materials 
like carbon- and aramid-fiber compos- 
ites can also be used in interior struc- 
tures, where temperatures remain in 
the moderate range. 

Using advanced-design rocket en- 
gines with high internal temperatures 
and pressures [see “New Engines for 
New Rockets"] is the second way de- 
signers can push toward meeting the 
tough goal of fully reusable SSTO 
rockets. High-performance engine op- 
tions include a modified version of the 
powerful space shuttle main engine, a 
novel “tri-propellant” engine built in 
Russia, and the promising aerospike 
design that Rocketdyne and Aerojet 
have worked on. 


cDonnell Douglas was chosen to 
M the DC-X after a competi- 

tion in which four aerospace 
companies submitted designs. The pro- 
ject's $67 million price was paid by the 
Ballistic Missile Defense Organization 
(BMDO, formerly known as SDIO and 
nicknamed “Star Wars"), which has an 
interest in promoting research that 
could cut the cost of launching missile- 
intercepting payloads. Air Force Col. 
Simon Worden, BMDO's deputy for 
technology, has made it clear, however, 
that the money to build the follow-on 
rockets needed to prove or disprove 
SSTO's practicality will have to come 
from somewhere else. 

Hovering, maneuvering laterally, 
and braking its descent with rocket 
thrust were critical technical mile- 
stones for the 40-foot-tall DC-X, the 


Boeing's operational chart (right) 
shows the servicing, mating, and 
fueling of the two-stage launch 
system in preparation for launch- 
ing from a runway. 


product of a program begun barely 
two years ago. "The bird flies well, 
and landed right on the center of the 
pad," reported the flight test manag- 
er, former Apollo astronaut Pete 
Conrad, beaming. "Some of the heat- 
protective paint turned black 
we'll take the hose and sc 
Then there's no reas 
veral more flights to accomplish all the ob- 
jectives we can with thi 
Further rbital t ep the DC-X airborne 
longer and it as high as 16,000 feet. And if someone 
commits more money, another, larger test craft will be 
built—the second phase of a th art effort to build a ful- 
SSTO rocket that can carry people and pay- 
into space. According to Paul Klevatt, DC-X project 
t McDonnell Douglas, "The next step will be a ve- 


al hundred million 
ation test craft, he says. 


would have to provide sevi 


to build the second-gene 


TWO-STAGE LAUNCHER: 


S| ROUND-TRIP to ORBIT 


The Boeing Company propos- 
es a two-stage-to-orbit 
(TSTO) launching system that 
would carry an orbital craft 
nested in the belly of a moth- 
ership (below) to a high-alti- 
tude launch point. The moth- 


~ Boeing suggests uses 


six high-thrust turbojet en- 
Aa gines and a single rocket en- 
d gine borrowed from the space 
shuttle and mounted between 
the twin tails. The orbital 
craft shown at left separating 
from the first-stage craft is 
based on the X-30 national 
aerospace plane design. 


 MOTHERSHIP RETURNS 
TO RUNWAY 


the technical obstacles will 
grow more forbidding. DC-) in the process of demon- 
strating takeoff and landing, stability and maneuverabili- 
ty, and flight control—directed by a crew of just three, 
housed in a small, portable operations center. But only 
about 50 percent of its weight is devoted to liquid-hydrogen 
and oxygen propellant; its outer body, or aeroshell, is made 
from a carbon-composite material intolerant of atmospher- 
ic heating at supersonic velocities. That limits the first- 
generation DC-X to airliner-like speeds and altitudes 

One of the goals for a follow-on experimental craft is to 
use different materials and lighter designs to improve the 
fuel portion to at least 70 percent of takeoff weight, accord- 
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If the program continue 


ing to Maj. Jess Sponable, DC-X program manager at 
BMDO. Another, he says, is to demonstrate a thermal-pro- 
tection system during high-speed, high-altitude suborbital 
flights that will generate many of the aerodynamic and 
heating stresses of reentry from orbit. One key maneuver 
will have engineers biting their fingernails: safely flipping 
the craft end-for-end from its nose-down reentry attitude 


in enough time to fire the rockets for a tail-first landing. 
Meanwhile, McDonnell Douglas is looking ahead to a 
third-generation craft called the DC-Y. A 130-foot prototype 
orbital rocket weighing about 1.3 million pounds at liftoff, 
the DC-Y would be able to put a 20,000-pound payload into 
low Earth-orbit, fly home in one piece, then repeat the feat 

in a matter of days rather than weeks or months. 
NASA, previously unsupportive of 


NASA's single-stage-to-orbit concepts include a 
winged rocket (above) that would glide home 
to a runway landing. Lockheed Corp.’s Skunk 
Works advanced development group has draft- 
ed detailed plans for what it calls an “aerobal- 
listic rocket.” With an unpiloted lifting body de- 
sign (right), the craft would carry a payload 
matching that of today’s Titan IV rocket in the 
raised area along its centerline. Liquid hydrogen 
fuel is stored in the bulges on both sides, with 
liquid oxygen stored in a trident-shaped tank 
behind the payload. Lockheed isn’t releasing 
drawings showing the linear aerospike engines 
arrayed across the launcher’s aft end. 
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SSTO rocket research, has been jolted 
by the successful DC-X flights into set- 
ting up a study called X-2000, which 
may lead to the development of its own 
single-stage rocket. Or, the agency 
might decide to step in and support 
the continuation of the Delta Clipper 
effort. Regardless of what NASA does, 
the Defense Department’s Advanced 
Research Projects Agency and the Air 
Force, which launches many intelli- 
gence and communications satellites, 
will probably make sure the program 
doesn't die of starvation. 

Backers of two-stage reusable 
launchers, such as the system proposed 
by Boeing, argue that the design allows 
for the weight growth that almost all 
flying craft experience during their de- 
velopment, without demolishing the 
launcher's payload-carrying ability. 

Boeing's idea is to build a large 
mothership that would sprint briefly 
from a runway to an altitude of about 


100,000 feet and a speed of Mach 3.3. It would then let 
loose a NASP-like, ramjet-scramjet-powered orbiter nes- 
tled beneath its belly. With that free ride, the 
orbiter wouldn't have to carry the additional 
propulsion hardware and fuel needed to accel- 
erate from a dead stop on the ground. The 
mothership would use advanced jet engines be- 
ing developed in NASA's high-speed civil trans- 
port program. Before takeoff, the two unfueled 
vehicles would be towed into position by air- 
port-style tugs, then mated and fueled. Both 
craft would be supported by the mothership's 
landing gear during takeoff, permitting the or- 
biter to have extra-light gear sufficient for 
landing with nearly empty fuel tanks. 

“I believe that the NASP isn't going to be able 
to achieve SSTO,” says Richard Hardy, vice 
president of Boeing’s military airplanes divi- 
sion. ^We feel the NASP guys should think of 
themselves as a second stage that starts flying 
at Mach 3, and let us solve the low-speed 
propulsion problem for them. About 5 percent 
of the NASP design's weight is landing gear, 
and that could be what eats up the payload." 

avid Urie, Lockheed's director of high-speed and space 
D^ recalls how the idea for the vertically 
launched aeroballistic rocket came to him. At the 
time, he was using a company-developed computer pro- 
gram to generate a series of possible shapes for the As- 
sured Crew Return Vehicle, a proposed craft that would 
rescue and bring home space station crews in an emergen- 
cy. Some of the wingless, lifting body shapes generated had 
a thick and wide aft edge. 

“I had an ‘aha!’ experience when I was looking at one of 
those shapes, because I realized it was a perfect place to 
put a row of linear aerospike engines," he says. Using six 
or seven of the rectangular, high-efficiency engine modules 
would give the craft the means to fly back to a runway 
landing even if one or two failed. 

The linear aerospike design works on the same princi- 
ples as a circular, aerospike engine [see *New Engines for 
New Rockets"]. A concept that has been extensively tested 
on the ground, it is arranged as a rectangle that ejects ex- 
haust gas through slots at its top and bottom edges. A 
truncated rectangular spike located between the slots 
guides the expansion of the gas flow. 

Urie says the linear engines offer weight savings 
through overall structural efficiency. By feeding fuel into 
the upper and lower rows of combustors at different rates, 
the engines can control the craft's pitch angle without the 
added hardware required to gimbal a conventional rocket 
engine. 

For McDonnell's hoped-for DC-Y to be a winner, the de- 
signers must single-mindedly wrestle with the demon of 
the rocket equation to squeeze in a fuel load accounting 
for 90 percent of weight at takeoff. Mere grams will count. 
The engineers know full well that it's better to stay home 
in bed than let structural weight grow even a sliver of a 
percent too much—and end up with a rocket that won't 
make it all the way to orbit, or can't do it with a payload 
that pays off. 

The same harsh equation confronts design teams at 
Lockheed and any other organization that takes on the 
SSTO challenge. Is today's aerospace engineering up to it? 
Maybe two-stage designs—or even a new generation of 
multistaged, throwaway rockets built with inexpensive, 
low-tech components—will turn out to be the next way to 
fly. In the aerospace game, it's nothing ventured, nothing 
gained. as 
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One of the most challenging aerospace research efforts ever 
has been largely discredited and appears to be headed for a 
crash landing. The X-30/NASP (national aerospace plane) pro- 
gram aims to build a craft that would use an exotic ramjet- 
scramjet propulsion system. (A scramjet is a ramjet that burns 
hydrogen mixed with supersonic air flowing through it.) Inhaling 
atmospheric air, it would fly to very high altitudes and the incred- 
ible speed of about Mach 18. Then a rocket would provide the fi- 
nal nudge into orbit. 

After several years and an investment of $2 billion, NASP fund- 
ing is expected to be cut by about $20 million in 1994. Useful 
gains in materials science and other areas have been made, but 
while an aerospace plane was described and promised, key sys- 
tems—the engines in particular—are still just laboratory items. 

Ben Rich, former president of Lockheed Advanced Develop- 
ment Co. and an expert in high-speed flight, is among those 
who are skeptical about scramjets. “Nobody has shown me 
numbers saying that a scramjet has generated net propulsive 
thrust,” after you factor in the steep aerodynamic drag inherent 
in such engines, he says. The NASP has also met cynicism 
from overseas. At a 1992 aerospace plane conference, Heinz 
Pfeffer, head of the European Space Agency's directorate for 
transportation, said, “NASP is a cover for Aurora [a rumored hy- 
personic spy plane]. Aurora has achieved its goals and NASP 
can be allowed to fizzle out.” 

Nonetheless, some sensible hypersonic testing of technolo- 
gies needed for the NASP may still take place under a revised 
research strategy. Jim Mattice, assistant undersecretary of the 
Air Force for research and engineering, cites a proposed test 
series called Hyflite [see illustration]. It would culminate in 
boosting a 30- to 40-foot scramjet-powered subscale test model 
of an X-30 atop a surplus Minuteman II ballistic missile for a few 
minutes of Mach 12 to Mach 18 flight. The goal of the six-year, 
$2 billion series of nine or ten test flights: reducing propulsion, 
aerodynamic, and atmospheric-heating uncertainties before 
building a full-size aerospace plane. One of the conclusions 
drawn from the Hyflite experiments “could be that this is too 
hard to do,” Mattice says. “But | would say that the chances of 
the program being successful are greater than 50 percent.” 

Subscale tests like Hyflite still wouldn't solve the problem of 
how to flight-qualify a full-size scramjet for service in a manned 
craft in the same manner jet engines are proven. However, two- 
stage-to-orbit designs can use a first stage powered by turbo- 
fans and ramjets—both well-understood engines. Swapping a 
scramjet for a ramjet module and flying the craft at its maximum 
speed would be a way to gain hours of real-world experience. 
Scramjets and the air-breathing SSTO idea still have backers 
who believe the potential benefits are too great not to be ex- 
plored.—S. F. B. 
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A look back 
at the birth of 
Macintosh, 
the computer 
that changed 


everything. 
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urprisingly, in an in- 
dustry where the term 
Renaissance man is 
tossed around as casu- 
ally as a Nerf ball, the 
man who began the 
Macintosh project was 
the real thing. Jef 
Raskin had degrees in computer sci- 
ence and philosophy. He was a painter, 
a musician, and in the mid-seventies, 
a professor of visual arts at the 
University of California at San Diego. 
His next stop was Silicon Valley, 
where he wrote documentation for the 
booming personal computer industry. 
He accepted a position as Apple’s di- 
rector of publications—the company’s 
thirty-first employee—and signed up 
on the day of the company’s incorpora- 
tion in early 1977- 

The personal computer industry. 
had its roots among hobbyists—wire- 
heads and amateurs who were fasci- 
nated with the workings of machines. 
Raskin, though, had a broader vision 
of what personal computers could be. 
Computers could empower people—if 
the computer designers had made in- 
telligent choices, Before the hobbyists 
even integrated the word into their 
lexicon, Raskin was a student of inter- 
face. He knew that computers were 
woefully inadequate in how they inter- 
acted with human beings. As Raskin 
put it bluntly: “I think personal com- 
puters are a pain in the neck." 


I 
| 


The Macintosh, named after 
Raskin's favorite variety of apple, 
would change all that. Raskin's alter- 
native, first conceived in 1979, was to 
create a powerful, low-cost machine 
that would perform truly useful tasks 
both elegantly and efficiently. 

Apple's Macintosh would be the first 
computer designed for "the rest of us," 
the masses previously intimidated by 
what was then the forbidding technol- 
ogy of impersonal and impenetrable 
computers. The hope was that the 
Macintosh would usher in a new era, 
in which computers could be ap- 
proached intimately, shattering the 
barriers between people and informa- 
tion. Over the past decade, the 
Macintosh has not only become suc- 
cessful in the marketplace, it has also 
created a discernible impact on the 
way people work, and even how they 
think. 

Raskin’s model for this revolution- 
ary device was a modest yet essential 
tool: the Swiss Army knife. He kept 
his ideas about this—his design notes, Ë 
business plan, marketing concepts, $ 
and philosophical musings—in ay 
loose-leaf “Book of Macintosh." In this Ẹ 
notebook, he proclaimed, “The purpos: 
of this design is to create a low-cos 


This article is adapted from the forth- $ 
coming book Insanely Great, © 1993 g 
by Steven Levy, to be published by = 
Viking. $ 


The original Macintosh 


teom: Top row; Andy 


portable computer so useful that its 
owner misses it when it's not around 
... even if the owner is not a computer 
freak." 

The Macintosh would be a one-piece 
tool that fit underneath an airline 
seat. You would flick it on and it would 
be ready to use. The software for the 
only really important things you used 
a computer for—writing, calculating, 
filing—would be built in. And you 
wouldn't have to worry about which 
program you were using: You would 
simply work, treating the screen like a 
piece of paper. It would be as friendly 
to use as a toaster. 

With a tentative go-ahead from 
Apple Chairman Mike Markkula, 
Raskin recruited a small development 
team. His key hire was Burrell C. 
Smith, a diminutive 22-year-old work- 
ing in Apple's repair department. 
Smith had little formal training, but 
when it came to computer hardware 
he was “The Natural,” an instinctive 
genius. He understood immediately 
the unique opportunity that Raskin 
had given him. *It was the one chance 
of a lifetime to 
go through the 
cracks of the cor- 
porate culture," 
Smith has since 
said. 

Smith's ques- 
tionable pedigree 
was typical of 
the Macintosh 
team, a scrappy 
assortment of 
outcasts. (The 
sole marketing 
person, for in- 
Stance, was an 
MIT-trained an- 
thropologist.) 
Instead of being 
handed down to 
customers from 
the gods of com- 
puter science, 
the Mac was a 
bottom-up pro- 
ject, built by the 
hoi polloi. *We 
design products 
that we our- 
selves want to 
own," wrote 
Raskin. His challenge was to maintain 
his vision during the long struggle of 
product development. But first he 
would need a prototype. 

Over the 1979 Christmas holiday, 
Smith attempted to crank out a sys- 
tem that would fulfill Raskin's wish 
list. For parts, he scrounged around 
various offices and supply rooms, 
scavenging whatever seemed useful. 
For the CPU—the chip that was the 
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center of all computer commands—he 
used Motorola's 6809, which was no 
more powerful than the CPU in the 
Apple II. In one week, Smith managed 
to build the main logic board. Early in 
the new year, he soldered the board 
into an Apple II box. Before going 
home that night, he notified a friend 
in the Apple II division of the project's 
status. Smith added an informal chal- 
lenge: Could the programmer get 
something to display on the screen? 
Then he would know whether his pro- 
totype worked. 

The programmer was Andy 
Hertzfeld, who soon found his way to 
Smith's desk—and to the prototype. 
He spent the night trying to conjure a 
picture on the screen. The image that 
Hertzfeld chose to display was indica- 
tive of the loose frivolity that would 
eventually become part of the ma- 
chine's personality: a picture of 
Scrooge McDuck, underlined with the 
handwritten greeting, “Hi, Burrell!” 

That fall, the group moved out of the 
main Apple building into an office re- 
ferred to by the Mac people as “The 
Good Earth,” 
named after the 
health food 
restaurant that 
stood in front. 
There, five work- 
ers labored in a 
single room, 
with a small an- 
teroom to the 
side. The team 
was still hoping 
to come up with 
something im- 
pressive enough 
to extend the 
project in the 
face of Apple 
President Mike 
Scott's wish to 
scuttle it. That 
something ap- 
peared, but it 
was not quite 
what Jef Raskin 
had in mind. 

In a sense, 
Raskin had only 
himself to blame 
for the change. It 
was he who first 
suggested that Apple send a team to 
visit Xerox Corporation's Palo Alto 
Research Center (PARC) to view for 
themselves what was regarded by in- 
siders as the cutting edge of computer 
technology—the Alto computer and its 
Smalltalk software system. For years, 
the PARC wizards, a computer science 
all-star team, had built upon the ideas 
of innovative geniuses such as Douglas 
Engelbart, who invented “windows” on 


a computer and the pointing device 
known as the mouse; and Ivan 
Sutherland, who pioneered the use of 
interactive computer graphics. PARC- 
oids like Alan Kay, the restless vision- 
ary who designed Smalltalk, dreamed 
of ending the era of forbidding, impen- 
etrable computers. By making comput- 
ers intuitive, they hoped to make the 
experience an intimate one, accessible 
to anyone. One look at an Alto screen 
showed the difference: Instead of fuzzy 
white or green letters rising from a 
smoky, black background, the display 
showed crisp, black letters and sharp 
graphics against a light-colored dis- 
play—it was just like a piece of paper! 

Smalltalk itself had been designed 
to be so easy to use that children could 
master it. You maneuvered your way 
around the system with a mouse. 
Pointing and clicking this device could 
move the screen cursor, select options 
from a menu, or move through differ- 
ent applications simply by activating 
a window. 

The PARC people had taken a piv- 
otal step in making computers person- 
al, but their bosses had no idea how to 
put these ideas into the marketplace; 
the system was languishing in the lab. 
When Apple called and asked for a for- 
mal demonstration of PARC technolo- 
gy, Xerox agreed, but only in exchange 
for the privilege of buying a million 
dollars worth of Apple stock. Xerox 
had no idea that the Apple visit would 
become a turning point in the history 
of computers; for Apple it was a heist 
bigger than the famous Brinks rob- 
bery—and it was legal, to boot! 


PARC's hillside headquarters 
were the designers of the Lisa, a 
computer calculated to leapfrog over 
previous technology and maintain 
Apple's leadership. Many of the Lisa's 
key engineers and managers had been : | 
recruited from established companies 
like Hewlett-Packard. But a few oth- 
ers, notably a former Raskin crony 
from the University of California at 
San Diego named Bill Atkinson, , 
hewed closely to Apple's hacker cul- 
ture. While Apple cofounder Steve 
Jobs was most expressive during the 
PARC visit—"This is revolutionary!" 
he shouted at one point—it was 
Atkinson who soaked up the ideas and : 
asked such pertinent questions that 
Larry Tesler, the PARC scientist who 
demonstrated Smalltalk, later assert- 
ed that no outsiders had ever grasped 
the system as thoroughly as the Apple 
people. (In less than a year, Tesler 
went to work at Apple.) 
The drive back to Apple's office last- 
ed only 15 minutes or so, but before it 
was over, Atkinson and the others 


T: Apple staffers who visited 


Screen: 9-inch mono 14-inch color 
Processor: 68000 25-MHz 68040 
Floppy Drive: 400K int.; 400K ext. Superdrive, 1.4MB 
Hard disk: None 80MB 

RAM: 128K 4MB 

Printer: Dot-matrix LaserWriter 
System price: Around $3,500 Around $2,500 


MACINTOSH—VYESTERDAY AND TODAY 


Compare the original Mac to the base system of late 1993: 


In 1984, there was only one Mac—the compact version with a 9-inch 
monochrome screen and a single disk drive. The only software avail- 
able was MacWrite and MacPaint. Today a wide variety of models in 
three distinct families is offered: compact Macs like the Color Classic, 
modular models like the Quadra and Performa series, and the 


Powerbook notebook-sized 
portables. Most Macs have a 
color screen, massive storage 
capabilities, and lightning-fast 
processors to run the thou- 
sands of software applica- 
tions written for the Mac sys- 
tem. Some newer models 
have advanced audiovisual 
capabilities such as built-in 
microphones, stereo speak- 
ers, QuickTime video, CD- 
ROM players, and—in one 
limited edition. called Mac 
TV—a built-in cable-ready 
television. Most amazing of 
all is the price—all but the 
costliest Macintoshes are 
less expensive than the origi- 
nal Mac. If the automobile industry 
had similar improvements in price 
and performance in cars, we 
would be buying 
Tauruses, 
Accords, and 
Cherokees that 
cost well under 


^ $10,000, get hundreds of miles to a gallon, cruise at 500 mph, 


2 and provide legroom for 30 passengers.—S. L. 


were discussing how to change the 
world with the ideas they had just 
been exposed to at PARC. The Lisa 
project quickly refocused into inte- 
grating the lessons of PARC into a rel- 
atively low-cost personal computer. 
This required reinventing the best 
ideas they had seen at PARC, making 
them even more accessible to naive 
users, and doing it on the cheap. Bill 
Atkinson wrote some amazing graph- 
ics routines, known as Quickdraw, to 
help make this happen, but the look 
and feel of the overall system drew up- 
on the talents of dozens of engineers 
and hundreds of tests on users un- 
trained in handling computers. 
Innovations sprouted like weeds, and 
the discussions and user tests honed 
them into usable features. For in- 
stance, the menu bar on top of the 
computer screen began as a way to ce- 
ment the “pop-up” windows used at 
PARC into a single, predictable screen 
location. 

Despite the Lisa’s advances, it 
proved to be a flop in the marketplace. 
It was too slow, it cost too much, and it 
lacked something in terms of spirit. 
But the Lisa holds a cherished place in 
computer history—as the forerunner 
to the Macintosh. 

In many ways, the Macintosh was a 
smaller, sleeker, feistier, faster, and 


friendlier version of its big sister Lisa. 
The vision behind the Lisa—creating a 
computer with windows and a mouse 
that would allow the user to interact 
with objects on the screen—infected 
the Macintosh, by way of Steve Jobs. 

Not long after the PARC visit, the 
brash 25-year-old Jobs had been 
bounced from the Lisa project. When 
Jobs discovered Raskin’s development 
group, he decided to refocus the 
Macintosh into a thriftier version of 
the Lisa—and, he hoped, a better and 
faster version. Raskin, of course, 
would not consider compromising his 
vision of an ultrasimple, ultracheap 
Macintosh with Lisa-like features. He 
even resisted the idea of adding a 
mouse to the machine. But Raskin 
soon lost control of the project. 

“It was clear that the Macintosh 
was the most interesting thing at 
Apple—and Steve Jobs took it over,” 
said Raskin. 


signing a new prototype that 

would use the same microproces- 
sor as the Lisa’s. Smith’s virtuoso cre- 
ation not only cost much less than the 
Lisa, but it actually ran faster. 
Consequently, it was only a matter of 
time before Raskin was driven off the 
project he had begun. Yet his influence 


J:: cajoled Burrell Smith into de- 


remains apparent: It was Raskin who 
provided the original vision of a com- 
puter featuring low cost, high utility, 
and ground-breaking friendliness. 

Just about the time that Raskin left 
the Macintosh project, Andy Hertzfeld 
arrived. With a business card that 
read “Software Wizard,” Hertzfeld gen- 
erated computer code with the same 
passion and creativity as the novelists 
he read and admired. Hertzfeld went 
to work on the Macintosh Toolbox, the 
heart of the system, with a genetic 
code that would evolve into future 
Macintoshes. “My job was to decide 
what of the Lisa to keep,” he later ex- 
plained. “I did it my way, following my 
intuition.” 

The Macintosh team implemented 
interface issues on an ad hoc basis. 
When disagreements arose, the crite- 
rion was not “What would an average 
Joe like?” but “What do we think is the 
right thing?” Disputes were often set- 
tled by voting. The team’s inclination 
was almost always toward the options 
that the users would find amusing, or 
those that simply seemed to have the 
Macintosh flavor. 

New alterations developed in the 
scroll bars on the side of the windows 
and on the title bars on top of the win- 
dows, along with the addition of a 

[Continued on page 80] 
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he combined weight of a fully loaded 
pickup truck exceeds 8,500 pounds, 
so even the U.S. government. as- 
&umes that such a truck is unlikely 
to be moonlighting as a car. But that 
assumption could be wrong. 
Trucks this heavy are exempt from 
certain emission and fuel-economy 
standards that shackle light-duty trucks, encour- 
aging the use of medium-duty diesel engines that 
produce more pollution but, deliver. better fuel 
'"económy. That benefit, long appreciated by con- 
tractors and other commercial users, is now gain- 
ing notice from people who haul heavy recreation- 
al equipment, ranging from horse trailers to 
house trailers. Thus, trucks originally dedicated 
to commercial applications are finding their way 
into suburban garages, where they're judged by 
many of the same standards as the family car, 
Ford'estimates that perhaps 40 percent of even 
its largest trucks end up in recreational use, 
. while its lighter trucks are driven even more pf- 
jten in playtime activities. This means that 
Sengineering a utilitarian heavy-duty 
í pickup truck requires compromise. a 
è Trying to teach a workhorse 
8 truck the manners of a 
E show horse is no 
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Three 
turbo-diesel 
workhorses 
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veneer of 


civility. 


Tons so controls can 


is excellent. 


The Dodge Ram's dash 
features oversized but- 


still be operated when 
you're wearing work 
gloves. Instrument lay- 
out and overall comfort 


A no-nonsense ap- 
proach to interiors is 


ries trucks. Round, 
dear gauges and 


F-Series to be re- 
vomped in 1995, 


dear in the Ford F-Se- 


sparse design earmark 
this cabin. Expect the 


the C2500's boxy 
styling—inside and 
out—is now dated. 


an update too. 
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Although Chevrolet led 
the charge to modern- 
ize big trucks in 1987, 


The seats and rectan- 
gular gauges could use 


easy trick. A working truck’s cargo can approach the weight 
of its unloaded chassis, while towing loads can exceed three 
times the weight of the truck itself. More problems arise not 
from weight, but from the lack of weight. Even a truck 
pressed into commercial service spends much of its time un- 
loaded, and the stiff suspension needed for heavy loads can 
make for a spine-jarring ride. It can also cause problems 
with brake balancing and handling. 


ignored or melded into the truck mystique that dictated 

that if it was rough, it was tough. Then in 1987, GM 
shifted the bias in the other direction with a thorough re- 
design of its pickups, dramatically improving handling and 
creature comforts on its Chevrolet and GMC models. In 
1992, Ford followed GM's lead with a major redesign also 
aimed at removing rough edges. Annually, these two manu- 
facturers split sales of more than a million trucks—over 80 
percent of all full-size pickup trucks sold. The sole challenge 
to this two-party system has been Chrysler's Dodge division, 
which has trailed as a distant third. 

Now, however, Dodge has mounted a new challenge to the 
full-size pickup truck market. The redesigned Dodge Ram 
pickup, introduced last fall, is the first new full-size pickup 
from that maker in 22 years. Given the decades that seem 
to pass between major pickup overhauls, the chance to test 
a new Dodge pickup against its competitors struck us as lit- 
erally a once-in-a-generation opportunity. 

The testing also gave us a chance to judge how well these 
heavy workhorses operate in suburban environments. With 
more and more owners opting for the pulling power and fuel 
economy of diesel engines, we rounded up the three con- 
tenders—the Dodge Ram 2500 Laramie SLT with a Cum- 
mins 5.9-liter turbo-diesel engine; a Ford F-250 HD XLT 
with a 7.3-liter turbocharged diesel V8; and a Chevrolet 
C2500 Silverado pickup powered by a 6.5-liter, turbocharged 
diesel V8—to see whether the improvements have made 
diesel powerplants more palatable to the general public. 

A medium-duty diesel engine is a high-torque powerplant 
that burns fuel more efficiently than a typical gasoline en- 
gine, partially because of its high compression and partially 
because diesel fuel has a higher energy content than gaso- 
line. Diesel engines also entail some significant drawbacks, 
including noise, frequent clouds of sooty smoke, and start- 
ing difficulties in cold weather. In 1994, emission standards 
for diesel engines tighten; this will lessen the hydrocarbons 
and particulates that make diesel exhaust so noxious. 

There is a certain romance to diesels—their power and 
their association with long-hauling truckers, plus the abili- 
ty to keep the engine running outside a truck stop. The aura 
quickly fades, however, when you consider the current price 
of diesel fuel: At the pump, we paid about 15 percent more 
per gallon for diesel than for gasoline, and this offset most of 
the claimed fuel-economy advantage (about 25 percent) for 
the indirect-injection Ford and Chevrolet engines. A direct- 
injection diesel, like the Cummins, is even more efficient, 
but we didn't observe any improvements in fuel mileage 
during our tests. 

Starting the Cummins-powered Dodge Ram was frequent- 
ly annoying. When we cranked the engine up on a cool morn- 
ing, any glitch in its complicated starting procedure pro- 
duced clouds of white smoke until the engine warmed up. 
The installation of a catalyst and extensive manifold heating 
in early 1994 models should eliminate this problem, however. 

Start-up was merely the first hint of the problems that 
stem from civilizing a direct-injection design. A pre-cham- 
ber design—favored by Chevrolet and Ford but being 
phased out by Ford to help boost fuel economy—ignites the 
fuel in a small combustion chamber in the cylinder head; 
this softens the clatter of diesel compression. But the Cum- 


U: recently, these fundamental drawbacks were either 


ACCELERATION 


mins, with its direct-injection system, 
produces an extremely loud idle: We 
measured sound levels of 60 decibels at 
an idle—louder than many vehicles we 
test at full throttle. To Dodge’s credit, ex- 
cellent cab insulation makes the noise 
acceptable on the highway, and a new 
engine-mount system virtually elimi- 
nates vibration. Still, the metallic clack- 
ing sound is obnoxious. 

At start-up, neither the Ford nor the 
Chevy produced as much smoke as the 
Dodge Ram. Realizing that diesels in 
this size range will have to cut hydro- 
carbon emissions and particulates by 
about half in 1994, Ford and Chevy 
have independently developed electron- 
ic injector control systems that keep the 
air-fuel ratio in balance, and a catalyst 
to take care of unburned hydrocarbons. 

But smokeless start-ups don’t come 
for free. Ford says its engine is about 20 
percent less fuel efficient than Dodge’s, 
although in our limited test we were un- 
able to detect this difference. A direct-in- 
jection diesel with better mileage will be 
offered by Ford at midyear. A diesel en- 
gine pulling a heavy load should get 
about 30 percent better fuel economy 
than the equivalent gas engine, and even 
higher if it is direct-injected. If long hauls 


MUSCLE, GRUNT, AND POWER 


The measure of what a modern pickup truck should be has 
changed rapidly over the past few years. The interior of a modern 
diesel pickup is no longer just a dry place to sit while you haul 
lumber in the rain. It should be stylish and as comfortable as a 
car, though the truck must retain the sturdiness of a tank and the 
strength of a team of oxen. 

Call it muscle, grunt, or power; all of these trucks have it in huge 
quantities. All display 0-60 mph times that would embarrass virtu- 
ally any sedan, and all feature enough low-down torque to pull our 
7,000-pound Airstream trailer with ease, at least on the level 
ground at Ohio's Transportation Research Center. The Ford F- 
250 HD XLT holds a slight edge for its V8 power. The Ford's brak- 
ing performance was also superior. 

The Chevrolet C2500 Silverado represents excellent dollar val- 
ue and, though it didn’t pull as well as the Ford, our test truck dis- 
played unquestionable leadership in all-around maneuverability, 
the quietness of its diesel engine, and its overall fuel economy of 
18 mpg on a 160-mile highway trip. The interior, however, 
seemed awkwardly laid out. 

The all-new Dodge Ram 2500 Laramie SLT has a Cummins tur- 
bo diesel and an ultra-roomy cockpit, but its long wheelbase put it 
mid-pack in most of the maneuverability tests. The diesel-pow- 
ered versions of our two test vehicles were both noisy and prone 
to producing clouds of smoke at start-up. 

But the Dodge's big-truck design, its modern interior, and its 
general personality simply overwhelmed all the hard data gener- 
ated by the other two competitors. This is the one I'd want pulling 
my Airstream to the lake.—Jim McCraw 


with heavy loads are part of the daily routine, a diesel is 


worth considering. 


All three engines barely seemed to notice the weight of 
our test trailer—a 7,000 pound, 30-foot-long Airstream 
travel trailer. Low-end torque felt so ample that we found 
ourselves glancing in the rear-view mirrors to make sure 
the hefty load was still attached. But the differences in 
pulling power became apparent when the vehicles were 
timed for acceleration runs. The Ford placed first, followed 
by the Chevy, while the Dodge finished a weak third. A low- 


rpm engine, the Cummins red-lines at 
about 3,500 rpm, making it difficult 
for the Ram’s four-speed transmission 
to match the torque curve. 

The Ford engine’s combination of a 
broader rpm range and significant 
horsepower proved far more usable, 
and it handily outpulled the Dodge and 
Chevy, both when loaded and unload- 
ed. The Chevrolet engine ended up in 
the middle, which is not surprising con- 
sidering its lower-rated power; still, it 
was quieter and smoother than either 
of the others. Chevy has done the best 
job of subduing the noise and clatter 
that comes with a diesel engine, while 
maintaining good torque ratings. 

The Dodge Cummins engine is the 
crudest installation in the bunch, de- 
spite its improvements, and the diesel 
option seems to hamper rather than 
help the Dodge Ram, especially 
since the truck is extremely smooth 
and quiet when powered by the 
optional V10 gasoline engine (see 
sidebar). 

Drawbacks aside, the overall 
length of the Cummins engine is at 
least partially responsible for the radi- 


cal styling of the new Dodge Ram truck. Both the diesel and 
gasoline V10 engines are several inches longer than the V8s 
used by the Ford F-250 and the Chevrolet C2500, and this 
necessitates a brawny front end. The Dodge Ram is so impos- 
ing at rest that it comes as a surprise when you climb into 
the cab and discover that overall visibility is, if anything, su- 
perior to that in most trucks. Short sightlines to the ground, 
front, rear, and over the rounded front center make the 
Dodge Ram pickup relatively easy to maneuver in tight 
quarters. Visibility is aided by the relatively high seat, and 


THE VIRTUES OF A BIG ENGINE 


Dodge's new V10 perfectly compliments the big-truck styling in its new Ram. The eight- 
liter, 300-horsepower engine, which produces 450 pound-feet of torque, is intended mainly 
for specialized commercial applications and heavy towing service. But unlike most heavy- 
duty V8 options, the Dodge's V10 is actually smoother and quieter than the standard V8. 

Unlike the diesel, the V10 wakes up with a touch to the throttle, and a 0-60 time of eight 
seconds flat places this truck on par with many high-performance sports sedans. In trailer 
pulling, it reached 60 mph nearly 10 seconds faster than even the top-rated Ford diesel, a 
testimony to the V10's broad torque band working in harmony with the gearing. 

We observed roughly 12 miles per gallon on the highway with the V10, a figure that 
compares with big-block V8s. The V10 package greatly enhances the tractability of the 
big Ram, with an engine as quiet as many luxury cars. Dodge's V10 is clearly the best 
choice for recreational towing, unless extreme distance makes the fuel efficiency of the 
diesel worthwhile.—D.M. 


COUNTING 
YOUR OPTIONS 


5218 230@ 4800 — 2900300 
DODGE 53LV8 7:090400 — 259320 
RAM 2500 sovo 309400 — 4500240 
S.OLDIRECTINIECT 16 — 16022500 — 400 @ 1,750 
49116 145@3400 — 259200 
FORD 50LV8 750400 150300 
F-250HD 55v 709380 3109280 
7.31 DIESEL V8 153300  360@ 1,400 
751V8 45@4000 — 350240 


7.3L TURBO DIESEL 190 @ 3000 395 @ 1,400 
7.3L DIRECT-INJECT 210 @ 3000 420 @ 1,800 


43LV6 165@4,000 — 250200 
CHEVROLET ov 175@4,000 — 709240 
€2500 748 73209380 — 350160 

6.5L DIESEL VB 159380 — 7591/00 


6.5L TURBO-DIESELV8 — 180 @ 3,400 360 @ 1,700 
6.5L TURBO-DIESELV8 — 190 @ 3,400 385 @ 1,700 


Note: Engines may not be available for all weight categories. 


by the standard 16-inch wheels, which also improve ground 
clearance. The Dodge cab stretches about five inches longer 
than either of its competitors, even in the standard cab ver- 
sion; this allows the seat backs to recline and make room for 
an ingenious set of removable storage bins that clip to the 
back of the cab. The seats are easily the most comfortable in 
its class. Instrumentation is clear and readable, and buttons 
are oversized to accommodate gloved fingers. 

A giant-size armrest that divides the front seat of the 
Dodge Ram pickup turns into a traylike compartment that 
could hold several frozen dinners or a laptop computer. 
About the size of a small suitcase, this compartment creates 
a small desklike area for organizing papers or other stuff. 
The Dodge Ram pickup also sports an industrial-size 
cupholder, guaranteed to keep even 24-ounce slush drinks 
firmly in place. 

Interiors for the Ford F-Series trucks were updated in 
1992 with a functional treatment. The instrument panel is a 
straightforward layout with round, clear gauges. The Super- 
Cab model includes a serviceable rear seat that folds down, 
creating ample storage space behind the front seats. The 
1994 model features a driver's side air bag. 

The Chevrolet C2500 is also roomy behind the seats, al- 
though neither Ford nor Chevrolet offers the room to re- 
cline the front seat in the standard cab—a feature unique 
to the Dodge Ram. Chevy's rectangular gauges are some- 
times a bit confusing and contribute to a less-than-func- 
tional interior design. The seats are less supportive than 
those of its competitors. 

When the workhorses were coaxed into a full gallop in our 
standard pylon tests for slalom and lane changes, substan- 
tial personality differences became clear, mainly because of 
basic differences in suspension design. 

The Dodge Ram retains leaf springs at the rear and at 
the upper and lower A-arm front suspension; this is simi- 
lar to older Dodge pickups and is the same as the design fa- 
vored by the Chevrolet C2500. But the Dodge retains its 
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Chevrolet €2500 Silverado 


Ford F-250 HD XLT 
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V5 
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Unegualength control 
orms, coil springs, 
‘ontirll bor 


Rigid ode, semi-oliptic 
loaf springs 


Recirculating bol with 
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$190/45 


Second figure represents celeron while towing o 7 000 pound rov trailer 
“Labor costs eflc manufacture’ atte time allowance multiplied by typical dealership lobor rates per hour 


Energy conserva- 
tion alone cannot 
halt the buildup of 
carbon dioxide, 
so scientists are 
looking for ways 
to capture and 


OUIENGE 
GETS Thi 


OUT 


Algae grown in a 
Japanese laboratory 
may help remove 
excess carbon 
dioxide from 


the atmosphere. 


BY DENNIS NORMILE 


hree years ago, an inexperienced researcher 
at a laboratory in northern Japan poured two 
quarts of seawater into a glass vessel, put it 
under a light, and bubbled a stream of air 
with a 20-percent concentration of carbon 
dioxide through the water. 

“Tt was silly,” says Shigetoh Miyachi, direc- 
tor general of the laboratory, a part of the Ma- 
rine Biotechnology Institute in Kamaishi, Japan. The re- 
searcher was supposed to be screening organisms tolerant of 
high carbon dioxide concentrations, but 20 percent was un- 
reasonably high for material pulled from the Pacific Ocean. 
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ADSORPTION 


In one method for capturing carbon 
dioxide, dehumidified flue gas from a 
power plant's boilers is fed into a series 
of large tanks. Each tank holds some 
4,400 pounds of BB-sized pellets of a 
mineral called zeolite. As the gas filters 
through the pellets, the carbon dioxide 
molecules adsorb (adhere in a thin lay- 
er) to the zeolite. When the zeolite has 
adsorbed as much carbon dioxide as it 
can hold, the gas flow is diverted to the 
next tank. The first tank is depressur- 
ized, and the zeolite is heated. This 
frees the carbon dioxide gas, which is 
collected and compressed in tanks. 


FLUE GAS WITH CARBON DIOXIDE REMOVED 
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ABSORPTION 


This process relies on a chemical reac- 
tion in two tall, slender columns. In one, 
shown below, the exhaust gas flows up 
from the bottom, while a liquid absorbent, 
such as monoethanolamine, drips 
through a succession of internal cham- 
bers. The carbon dioxide reacts with the 
absorbent and is removed from the stack 
gas, which is expelled from the column's 
top. The carbon-dioxide-laden absorbent 
is collected at the bottom and heated in 
the second column. This reverses the re- 
action, freeing the carbon dioxide. The 
carbon dioxide is collected and the re- 
generated absorbent is recycled. 


ILLUSTRAIONS BY JARED SCHNEIDMAN AND GORDON AKERWA / JSD 


*A more knowledgeable researcher 
would have known better, Miyachi 
says. 

But a few days later, the vessel was 
filled with a green bloom. An algae, 
later named Chlorococcum littorale, 
was thriving, taking up the carbon 
dioxide through photosynthesis. “I was 
amazed,” Miyachi recalls. 

The discovery is one of many that 
may help solve the problem of excess 
carbon dioxide. The concentration of 
this gas in the atmosphere is current- 
ly rising by about 0.5 percent a year, 
and is already about 25 percent higher 
than preindustrial levels. According to 
some estimates, the amount of carbon 
dioxide in the atmosphere may double 
as soon as 2030. 

Because atmospheric carbon diox- 
ide, like the glass panes of a green- 
house, traps heat, scientists predict 
that a doubling of carbon dioxide 
would increase global temperatures by 
a few degrees Celsius. That could have 
a dramatic impact on the world’s cli- 
mate. “We may have already commit- 
ted the atmosphere to an amount of 
warming that we may regret later on,” 
says Pieter Tans, a geochemist with 
the National Oceanic and Atmospheric 
Administration in Boulder, Colo. 

In an effort to curb the amount of 
carbon dioxide being released into the 
atmosphere, President Clinton has 
vowed to reduce emissions to 1990 lev- 
els by the year 2000. Other world lead- 
ers have also pledged to cut emissions. 
But modeling studies suggest that nat- 
ural processes cannot even maintain 
the atmospheric concentration of car- 
bon dioxide at its current level unless 
releases are reduced by at least 80 per- 
cent. With a burgeoning world popula- 
tion, that seems virtually impossible. 
Scientists all over the world are begin- 
ning to think that efforts will have to 
go beyond energy conservation to stem 
the proliferation of carbon dioxide. 

The burning of fossil fuels produces 
vast quantities of carbon dioxide. One 
day’s output from a 500-megawatt 
coal-fired power plant, if frozen into a 
cube of dry ice, would measure 50 feet 
on each side. 

But although the amount of carbon 
dioxide produced by human activities 
seems huge, it is small compared to 
the amount already stored in reser- 
voirs such as the ocean, the soil, and 
terrestrial plant life. That means it is 
theoretically possible to eliminate the 
surplus in the atmosphere by engi- 
neering a slight shift in the carbon cy- 
cle—for example, by channeling more 
carbon dioxide into the ocean, which 
already holds 65 times more carbon 
than the atmosphere. 

One problem is that the carbon cy- 
cle, though a staple of biology classes, 


is still not fully understood. Scientists 
are puzzled, for example, by the case of 
the missing carbon dioxide: Fossil fuel 
combustion pumps between five and 
six billion tons of carbon dioxide into 
the atmosphere each year. The clearing 
and burning of forests adds another 
one to two billion tons. Agriculture also 
contributes to the problem: According 
to a recent study, when soil is cultivat- 
ed, it loses its ability to store carbon 
and releases carbon dioxide into the 
air. The annual increase in the atmo- 
sphere from all these sources, however, 
is only about three to four billion tons. 
Where does the other half go? 

Recent research indicates the 
oceans and organisms within it are 
taking up about two billion tons. Sci- 
entists suspect that terrestrial plants 
take up the rest, and some scientists 
even speculate that higher carbon 
dioxide levels could boost the growth 
of carbon-dioxide-absorbing plants, 
but these are just guesses. "We don't 
know, really, what is up," Tans says. 

He and other researchers fear that 
whatever is now absorbing atmo- 
spheric carbon might reach its capaci- 
ty or, worse yet, start releasing accu- 
mulated carbon, causing a sudden 
rapid rise in atmospheric concentra- 
tions. Tans says action cannot wait for 
a more complete understanding of the 
carbon cycle. 


dioxide problem come in two vari- 

eties: the gas may be captured di- 
rectly from the atmosphere by 
plants, such as the algae recently 
discovered in Japan. Some scien- 
tists, for example, prescribe a 
massive reforestation program. 
Or carbon dioxide may be cap- 
tured from the flue gases being 
expelled by power plants and oth- 
er sources that emit large quanti- 
ties. After capture takes place, 
the carbon dioxide must be dis- 
posed of, somehow, or it must be 
recycled into other fuels. 

Nowhere is research into such 
solutions as active as it is in 
Japan. Government agencies, 
universities, and private compa- 
nies there are investigating a va- 
riety of schemes for both the cap- 
ture and the disposal of carbon 
dioxide. Among their ideas: se- 
questering carbon dioxide in liv- 
ing organisms; pumping carbon 
dioxide to the bottom of the ocean; 
or catalytically converting it into 
carbonaceous fuels such as 
methane. These "carbon fixation" 
schemes face daunting technolog- 
ical and economic challenges, but 
are considered worthy of investi- 
gation because the carbon dioxide 


Pir solutions to the carbon 


OIL OR NATURAL GAS 


BURIAL AT SEA 


tion of the world's petroleum 
could be stored in their corre- 
sponding reservoirs” 
Lindeberg sees carbon 
dioxide as a suitable injection 
gas for wells, because it is 


the fossil-fueled turbines, 


OIL OR GAS RESERVOIR 


the gas volume, using heat 
exchangers comparable to 
the intercooler of a tur- 
bocharged piston engine. 

Next, the carbon dioxide 
could be compressed for in- 
jection. While the compres- 
sors consume power, the 
Norwegian researchers cal- 
culate that the total cost of 
gas processing would be 
covered by the economic re- 
wards of carbon dioxide in- 
jection, quite aside from the 
environmental benefits. 

On the electrical side, the 
alternating current generat- 
ed would be rectified to be- 
come direct current to re- 
duce losses along the 
submarine cable. Then it 
would be reverted to alter- 
nating current on land for 
connection to the local grid. 
Such sea-based generators 
could enable Norway to ex- 
port clean electricity to 
countries with more pollut- 
ing sources of energy, such 
as Denmark, which is heavi- 
ly dependent on coal-fired 
plants.—David Scott 


LAND-BASED POWER STATION — — 


problem is so urgent and widespread. 

Researchers in both Japan and the 
United States even suggest that re- 
leasing genetically altered organisms 
into lakes, marshes, or the sea could 
be a way to counter rising atmospher- 
ic carbon dioxide levels. “Scientifically, 
I think it is possible,” Miyachi says. 
“But it is unclear whether people 
would accept the idea of releasing bio- 
engineered organisms into the natural 
environment. Before anything is re- 
leased into nature, it would have to be 
thoroughly researched. And that will 
take time." 

Long-term projects are a specialty 
of Japan's Ministry of International 
Trade and Industry. In 1990, MITI es- 
tablished a separate research arm, the 
Research Institute of Innovative Tech- 
nology for the Earth (RITE), specifi- 
cally to pursue technological solutions 
to environmental problems. 

RITE's most idealistic—some say 
unrealistic—project is to harness pho- 
tosynthesis in order to biologically fix 
carbon dioxide in plant tissue, and 
then to process that tissue into such 
products as fuel oil and animal feed. 
In RITE's plan, carbon dioxide from 
power plants would be bubbled 
through large tanks filled with organ- 
isms like the algae discovered at the 
Kamaishi lab. Sunlight for photosyn- 
thesis would be gathered and concen- 
trated by solar collectors, and the 
plants would be periodically harvest- 
ed after taking up carbon dioxide. So- 
lar energy would even be used to run 
the process. 

"The goal is to not use additional 
[fossil-fuel] energy,” says Isao Karube, 
architect of the scheme and professor 
of bioelectronics at the University of 
Tokyo. 

Realizing this vision will demand 
advances in several fields, but the key 
is finding organisms capable of digest- 
ing large amounts of carbon dioxide 
quickly. Karube says his own laborato- 
ry and the labs of the Marine Biotech- 
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nology Institute have together 
screened some 7,000 microorganisms, 
many never before classified. "We're 
working as hard as we can just to 
come up with names," says Marine 
Biotechnology's Miyachi. 

The problem with the biological ap- 
proach is that microorganisms take 
up relatively small amounts of carbon 
dioxide in photosynthesis. Miyachi 
says that under natural conditions 
Chlorococcum littorale would need a 
100-square-mile pond to handle the 
carbon dioxide emitted by a 500- 
megawatt coal-fired power plant. 
"That's absurdly huge," he says. 

There are two approaches to solving 
this problem. Miyachi says that in a 
natural pond, sunlight strong enough 
to cultivate algae only penetrates 
about two inches beneath the surface. 
Fiber-optic strands could carry the 
light farther into the water. Prototype 
devices have been developed, but they 
are likely to be very expensive to scale 
up. American systems that also in- 
volve algae are under development 
[see *Down On The Farm"]. 


Ihe second approach is to genetical- 
T: increase the ability of the organ- 

isms to absorb carbon dioxide. 
Karube describes this as “the ultimate 
goal of this project." But even with ad- 
vances in the fixation rate and culti- 
vating conditions, Karube sees a limit- 
ed role for an algae-based system 
because of the expense of scaling up 
the bioreactors and sunlight collec- 
tors. He thinks it will only prove suit- 
able for handling exhaust streams 


with relatively low levels of carbon 
dioxide, such as from chemical pro- 
cesses and liquified-natural-gas-burn- 
ing power plants, which emit gases 
with carbon dioxide concentrations of 
only about three percent. For coal- 
fired plants, other processes are likely 
to prove more viable. 

Several Japanese research projects 
are studying methods for removing 
carbon dioxide from flue gases. At 
Tokyo Electric Power Co.’s power sta- 
tion in Yokosuka, researchers are op- 
erating two pilot plants that remove 
carbon dioxide from stack gases. One 
plant uses a physical process called 
adsorption, while the other features a 
chemical process called absorption 
[see illustrations]. 

In the first process, flue gas is fil- 
tered through pellets of the mineral 
zeolite, and carbon dioxide molecules 
adhere to the pellets. The second pro- 
cess relies on a liquid chemical that 
absorbs carbon dioxide from flue gas. 

Both processes are nearing the end 
of a two-year trial evaluation. “Based 
on our experience, there are no prob- 
lems with the physical adsorption pro- 
cess," says Motoshi Uchiyama, a Tokyo 
Electric Power engineer. The chemical 
absorption process has proven trouble- 
some, however, with significant degra- 
dation of the chemical absorbent and 
corrosion of the equipment, but it is 
still technically feasible. 

Neither technology is about to be 
implemented, however. The pilot 
plants in Yokosuka are each only one- 
thousandth of the size that would be 
required to handle all of the power 


Scientists in the United the kelp, technicians would rienced problems attaching 
States are cultivating plants attach crops of calcareous the calcareous algae to the 
that could extract carbon algae, which take up carbon kelp. And, according to early 
dioxide directly from the at- — dioxide and convert it to cal- calculations, the farms 
mosphere, rather than from cium carbonate. These al- would have to cover about 
concentrated stack gases. gae would grow heavieras ^ one million square miles of 
Reforestation is one possi- — they consumed carbon diox- ocean surface in order to. 
bility. Tree plantations might ide, and eventually the en- handle current carbon diox- 
help counter rising carbon . tire farm would sink to the ide emissions. 
dioxide levels, but this would ocean floor, only to be re- Researchers sponsored 
require huge expanses of placed by a new farm. by EPRI and the Salt River 
land. Again, researchers are In another scenario, tech- — Project are also looking at. 
looking to the ocean foran- —nicians would launch float- — the possibility of sequester- 
Swers. ing farms in an area ofthe ing carbon dioxide in halo- 
Ina project sponsored by ^ ocean with plentiful nutri- ` phytes, plants that grow in 
the Electric Power Research ents. As ocean currents saline soils. At a study site 
Institute (EPRI) and con- carried the farms into low- in Mexico on the Gulf of Cal- 
ducted by Neushul Maricul- nutrient areas, the farms ifornia, researchers haul 
ture of Goleta, Calif., re- would die and sink. and bury crops of halo- 
searchers investigated the The cost for developing phytes, or plow them back 
feasibility of developing such unmanned farms is ex- into the desert soil to pre- 
huge, floating “farms” made pected to be relatively low, vent them from rapidly dẹ- 
of California kelp. On top of but researchers have expe-  composing.—Dawn Stover. 


station’s exhaust. Scaled up, the car- 
bon dioxide removal equipment would 
be as big and expensive as the boilers 
themselves. 

“Our economic analysis is not yet 
complete,” Uchiyama says. “But it ap- 
pears electricity rates would have to 
double or triple to cover the costs of 
implementing these techniques.” 

Studies by the utility-supported 
Electric Power Research Institute in 
the United States have produced 
similar results: Capturing 
and compressing carbon 
dioxide for disposal would 
require up to 35 percent of 
the electricity generated 
by a power plant. 

Cost is not the only 
problem. “We have to de- 
cide what to do with the 
carbon dioxide,” says Hi- 
roshi Shikata, deputy di- 
rector for environmental 
research at Japan's Cen- 
tral Research Institute of 
Electric Power Industry. 

One option is to store it 
in the form of carbon black 
[see “Stockpiling Carbon"]. 
Another option is to pump 
the carbon dioxide into 
working or abandoned oil 
and gas wells. This is al- 
ready being done at an oil 
field in Oklahoma. Shika- 
ta says the technique is 
only feasible for power 
plants located near oil and 
gas fields. 


0 dispose of car- 

bon dioxide from 

other power 
plants, some re- 
searchers are ey- 
ing the sea. A / 
group of Norwe- 
gian scientists 
hopes to build a 
floating power 
station thaf E 
would extract oil or 
gas from an undersea LS 
reservoir and pump carbon 
dioxide back into the reservoir [see 
"Burial at Sea"]. In a more typical sce- 
nario, carbon dioxide would be lique- 
fied at an inland power plant and 
transported to sea for disposal. Sever- 
allabs are working on methods for liq- 
uefying carbon dioxide. 

In 1989, a Japanese deep-sea re- 
search vessel named Shinkai 2000 
found liquid carbon dioxide in an ap- 
parently stable state occurring natu- 
rally on the ocean floor. “At 9,800 feet, 
liquid carbon dioxide is heavier than 
seawater,” Shikata says. “It is thought 
that carbon dioxide could be safely 


Researchers are exploring the idea of shipping liquefied carbon dioxide to sea, then 
pumping it to the ocean floor. Heavier than seawater, the carbon dioxide is likely to stay 
where it's put. High pressure causes the formation of clathrates, solid compounds 


in which carbon dioxide molecules are surrounded by water molecules. 


TANKER TRANSPORTING LIQUEFIED 
CARBON DIOXIDE 


stored at that depth.” 

The institute envi- 

sions transporting lique- 

fied carbon dioxide to sea 

in tankers and then 

pumping it down to the 

e ocean floor. A scientist at 

the University of Stuttgart 

in Germany has even proposed 

the creation of dry ice “torpedoes,” 

made from frozen carbon dioxide, that 

would be fired into deep ocean areas. 

Researchers in Japan, the United 

States, and Europe are studying the 

technical feasibility, environmental 
impact, and costs of ocean disposal. 

At the Tokyo Electric pilot plants, 
where carbon dioxide is removed from 
flue gases by physical and chemical 
processes, a small portion of the col- 
lected carbon dioxide is liquefied and 
injected into seawater within a con- 
tainer that simulates the pressure at 
a depth of 9,800 feet. The liquid car- 
bon dioxide takes on the consistency of 


ze 


slushy snow and gradually sinks to 
the bottom. 

Because of the high pressure, the 
carbon dioxide and seawater form 
clathrates, solid compounds in which 
carbon dioxide molecules are con- 
tained within lattices formed from wa- 
ter molecules. Still, scientists have on- 
ly a rudimentary understanding of 
how clathrates behave in the ocean. 
Shikata says environmental safety 
will have to be verified before any 
dumping occurs. 

One way of avoiding disposal would 
be to recycle carbon dioxide, combin- 
ing it with hydrogen to form hydrocar- 
bon fuels such as methane or 
methanol. Researchers are trying to 
boost the performance of catalysts 
that foster such reactions. 

Sendai-based Tohoku Electric Pow- 
er recently announced advances using 
a rhodium-manganese catalyst. Car- 
bon dioxide and hydrogen were mixed 
at a ratio of 1:4, heated and pressur- 
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STOGKPILING GARBON 


Methanol 
Synthesis 


A hybrid process called Hy- 
drocarb converts "dirty" fuels 
like coal into cleaner burning 
methanol, while it turns car- 
bon dioxide into a powder 
that can be easily stored. 

Invented in the mid-1980s 
at Brookhaven National 
Laboratory by Meyer Stein- 
berg and Edward W. 
Grohse, Hydrocarb juggles 
three complex processes. In 
the first, a carbonaceous fu- 
el—such as coal, oil, or 
even solid waste—is gasi- 
fied with hydrogen at high 
temperature and pressure, 
producing methane, hydro- 
gen, and water. 

In the second step, the 
methane decomposes at 
high temperature in a 
methane pyrolysis reactor to 
form hydrogen and carbon 
black, as well as a smaller 
amount of carbon monox- 
ide. The carbon black, a fine 


Hydro-Gasification 


Char, Ash and 
Other Wastes 


powder of pure carbon, is 
removed and made into pel- 
lets. It can be sold as a fuel. 
In the final step, the hydro- 
gen and carbon monoxide 
are cooled and converted to 
methanol in a methanol syn- 
thesis reactor. Unreacted 
hydrogen and methane are 
recirculated to the gasifier. 
Because Hydrocarb splits 
a dirty fuel into two cleaner 
fuels, it might offer a new 
way to reduce carbon diox- 
ide emissions. For example, 
carbon black and methanol 
could be used in efficient 
combined-cycle plants. 
Another option would be to 
use only the methanol, while 
storing the carbon black in 
abandoned mines, reducing 
carbon dioxide emissions by 
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Solar Energy 


Decomposition 


Carbon Black 


more than 50 percent. This 
would likely increase the 
cost of electricity, but if glob- 
al warming proves negligi- 
ble, the carbon could be re- 
moved and used as a fuel. 
Within the next two years, 
a prototype burner will sput- 
ter to life in Los Angeles 
County. The South Coast 
Air Quality Management 
District plans to convert 
biomass rather than coal. 
Built by Acurex Environmen- 
tal of Mountain View, Calif., 
the pilot plant will use 50 
pounds of biomass (in this 
case, wood waste and 
‘sewage sludge) an hour. 
“Processing coal, oil, and 
gas with wood, then storing 
the carbon black and using 
the methanol as a fuel, re- 
sults in a meaningful reduc- 
tion in atmospheric carbon 
dioxide" Steinberg 
says—Peter Britton 


ized, then passed through the cata- 
lyst. Tohoku scientists claim that vir- 
tually all of the carbon combined with 
hydrogen molecules to form methane. 
The company believes this technology 
can be scaled up. But vice president 
Yoshinobu Katsumata says, “We are 
still at the experimental stage." Hy- 
drogen and rhodium are both expen- 
sive commodities. And the carbon 
dioxide separation and conversion pro- 
cesses also require energy, which 
would result in an overall decrease in 
power-plant efficiency. 

A group at a Toshiba laboratory in 
Yokohama is trying to skip the carbon 
dioxide separation step. Exhaust gas 
and a hydrogen-based gas such as 
acetylene are confined in a chamber 
and then bombarded with either an 
electron beam or a laser beam. Excited 
by the beam energy, the gas molecules 
break apart and reform in different 
combinations. So far, the process has 
yielded methanol and carbon monox- 
ide, which could be used as a feed 
stock for making more methanol. 

The scientists have also found that 
solid organic polymers such as 
polystyrene precipitate out of the gas- 
es. Varying the chemical content of the 
supply gas could result in the genera- 
tion of other products such as 
methane and propane. 

Takataro Hamajima, manager of 
Toshiba's advanced engineering group, 
says one of the chief benefits of this 
approach is that it is extremely sim- 
ple. Also, the basic techniques of excit- 
ing gases with lasers and electron 
beams are well known. But so far, 
yields of useful products are minute. 
“We think there is a possibility of a fu- 
ture breakthrough," Hamajima says. 
"But we have to approach it as a very 
long-term project." 


one of the scientists working in 
Ne: field foresee a quick fix. A 

MITI advisory panel recently 
concluded that carbon fixation 
schemes will not have a significant ef- 
fect on carbon dioxide emissions until 
well into the next century. At the same 
time, the group said, conservation can 
only go so far. 

“It is not possible to stem global 
warming by energy conservation 
alone,” says Yoriko Kawaguchi, former 
MITI vice minister for global environ- 
mental affairs, who oversaw the devel- 
opment of many of MITT's current en- 
vironmental programs. “We need 
technological breakthroughs,” she 
says. MITI recognizes that those 
breakthroughs are not going to be 
easy to achieve. “We have to start re- 
search and development as soon as 
possible,” Kawaguchi says. “The fruits 
will come later.” 
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Send now for your free opportunity kit; 
get “hands on” training in one of seven 


profitable fields! 
Learn to Earn! 


The Federal Government 
projects the service sector of 
the economy will show 
tremendous growth over the 
next several decades. You can 
get your share of the profits 
when you become a “pro” in 
one of 7 high income profes- 
sions. Professions that could 
easily earn you $18 to $30 
per hour. Foley-Belsaw's 
unique training programs can 
make those dreams come true. 
The key to your success lies in 
providing a service that is in 
great demand. Foley-Belsaw 
training programs focus on 
seven fields where the demand 
is growing and will continue 
to grow through the twenty- 
first century! And with Foley- 
Belsaw's unique approach, you 
gain skills quickly in your 
spare time at home; you can 
even earn cash while you 
learn. There no “classroom 
pressure" . .. no fierce competi- 
tion... you set your own pace, 
your own study style. Foley- 
Belsaw also provides “extras” 


Locksmithing. 

As millions of 

Americans demand 
greater protection, this 
becomes a high demand 
field. We provide the 
training to make you a 
professional locksmith who 
commands $25 per hour. 


Professional Saw 

& Tool Sharpening. 

Imagine a business 
where 90 cents out of 
every dollar you take in is 
cash profit! You'll earn $18 
to $25 per hour running 
machines that do the work 
for you. 


VCR Cleaning, 
Maintenance & 
Repair. The VCR 

has become a basic part of 
nearly every American 
houshold. You can make 
up to $50 per hour in this 
fier growing field. 


Upholstery. As 

furniture prices rise 

and quality notice- 
ably decreases, it makes 
good sense to pursue a 
career in upholstery. You'll 
learn to make big profits in 
both commercial and 
consumer markets. 


Small Engine 
Service & Repair. 
There are more than 
65 million small engines in 
use today (a number grow- 
ing at a rate of 1,000 each 
month). You can make $45 
in just 1/2 hour fora 
simple tune-up, and even 
more for many of the 
simple repairs you'll learn 
on everything from snow 
blowers to bass boats. 


CALL TOLL FREE 


Professional 
Woodworking. 

Build over $3,000 
worth of valuable furniture 
while you learn! You'll 
start the Foley-Belsaw 
course with the simplest of 
projects then move on to 
creating heirloom-quality 
furniture! You'll save thou- 
sands on your own home 
repairs alone. 


Computer Repair, 
Maintenance & 
Upgrade. There’s no 

doubt about it, the com- 
puterization of America is 
taking place! Get a jump 
ona high paying occupa- 
tion or business of your 
own ina field with an 
unlimited future. 


800-487-2100 


FOR FREE INFORMATION PACKET! 
COMPLETE AND RETURN THIS COUPON TO. 


other courses don't offer: a 
10096 money-back guarantee; 
along with all the professional 
tools and equipment you need. 


Foley-Belsaw Institute, 6301 Equitable Road, Kansas City, MO 64120 
(Please check only one of the following.) 


O Locksmithing, Dept. 12447 

O Saw & Tool Sharpening, Dept 21324 
O VCR Repair, Dept. 62137 

O Upholstery, Dept. 80943 


FOLEY BEISAW ENSETEUTE O Small Engine Repair, Dept. 52370 


O Woodworking, Dept. 43278 
O Computer Repair, Dept. 64043 


NAME, 


STREET, 


CITVSTATEP., 


An amazing adaptable showcase proves how far | 


puse can go with innovative 


BY MICHAEL MORRIS 


he Nevada sunset glows like crimson fire as 
you pull into the driveway of this home on the edge of the 
desert. A hidden sensor recognizes your vehicle, and the mo- 
tor court’s gates open silently, then swing shut as you pass. 
Outdoor wall sconces, shining softly in the fading light, au- 
tomatically increase in power to illuminate your path. Un- 
noticed, a tiny camera scans your presence, as an interior 
chime announces your approach; anyone at home can view 
the scene on any television and unlock the home’s entry by 
simply touching a button on the nearest phone. 

As you enter and amble through the house toward the 
master bedroom, wall sensors track your passage and adjust 
the lighting, along with the heating or air-conditioning and 
even the music playing softly in the background. In a pri- 
vate patio just beyond your bedroom door, water begins to 
splash and swirl in a rock-lined spa, as hidden heating ele- 
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off-the-shelf technology. 
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LAYING DUT THE NEW 
AMERICAN HOME 


Spacious yet cozy, the family room 

opens to the dining nook and the 
kitchen on one side, with the entry to the 
home theater on the other. Its glass wall 
faces the pool outside. 


A circular marble-floored formal entry 

welcomes visitors into the curved- 
walled living room. The entry's tiered ceil- 
ing, 20 feet high, tops clerestory windows 
all around. 


Secondary bedrooms and guest quar- 

ters occupy this wing. One bedroom 
was converted to the home theater. A com- 
puter center faces the central open-air 
courtyard. 


The master bedroom suite takes up 

nearly one-quarter of the house's floor 
plan. A quiet reading retreat leads to the 
bedroom, then to a room-size closet and 
exercise area with spa. 


In the master bath, fixtures are divided 

into separate areas: whirlpool, toilet 
and bidet, and a double sink counter. A cir- 
cular open shower tucks into the front wall 
alcove 


In this modern interpretation of tradi. 

tional Southwest style, a gate in the 
wall leads to an open central courtyard and 
the formal entry. Glass blocks in front en- 
sure privacy within. 


mony with the des 
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ral” or conventional in the 
home was constructed 
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y, lighting, audio-video 
ribution, and heating and air-con- 


ments raise the water's temperature to the exact degree you 
prefer at that hour of the day. Before you can kick off your 
Shoes, your favorite CD pops into the player, and the 
evening news appears on the TV screen beside it. 

Welcome home. 

That is, welcome to The New American Home for 1994. A 
state-of-the-art demonstration of what is possible today in 
home technology, the home opened in Las Vegas in January, 
to coincide with the 50th annual exposition of the National 
Association of Home Builders. This year's New American 
Home is the 11th in a series of live-in houses designed to in- 
troduce new products and innovations available for today's 
home construction. Sponsors include POPULAR SCIENCE and 
the National Council of the Housing Industry, the manufac- 
turers’ arm of the home builders association. 

If there is an air of unreality within this dramatically 
Spacious showcase, it may be due to the way the house 
seems to anticipate one's needs, using what its creators call 
“adaptive intelligence" to perform many functions—without 
attention, or interference, from its human inhabitants. And 
although the stone and stucco facade appears to be in har- 
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ditioning being installed in homes to- 
day, home owners find they need a master controller that 
can coordinate it all. Here, the answer is Total Home from 
Honeywell. Unlike many such systems, Total Home re- 
quires no special wiring; it operates on high or low voltage, 
and may be retrofitted into existing homes. House-wide se- 
curity is part of its package. The system also interfaces with 
the company's LiteCom lighting controls, with X-10 Power- 
line modules (which use a home's own electrical wiring to 
carry control signals), and with Honeywell's programmable 
W180 Zone Control System for heating and cooling. 

A conundrum faced by makers of home-control systems is 
the “VCR syndrome,” which dictates that the more complex 
and capable an electronic system is, the more the average 
consumer will shrink from using it. So Total Home inte- 
grates all its features with software that responds to plain- 
English commands. Punch up Going Out on the menu dis- 
play, for instance, and you activate security and any other 
preset functions like lights, appliance timers, and thermo- 
stat setbacks. “Where it differs from a lot of high-end sys- 
tems is that it’s pretty straightforward—it's not rocket sci- 
ence,” says spokesman Jerry Blackman. 


*" 
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like a mirage, The New American 
Home mirrors its ancient desert 
surroundings, but the materials and 
products used throughout are at- 
tuned to the 21st century. Clock- 
wise from the top, the sweeping 
curve of the living room wall re- 
flects onto paving “stones” of em- 
bossed colored concrete. | want my 
Mac TV: This versatile home com- 
puter creates a one-stop informa- 
tion and entertainment area. A wall 
of glass separates the dining and 
family rooms from the pool patio. 
The velvet-lined home theater is a 
couch potato’s heaven. 


That means that living with the multiple-overlapping 
electronic control systems in this New American Home isn't 
confusing—it's fun. Say you want to turn on the pool lights 
from your armchair, but the nearest wall switch controls the 
lamp; you simply use a portable keypad to reprogram the 
switch. If you want the nighttime motion sensors to work 
just as hard during the day, you can reprogram them 
too—and make them turn lights or music or anything else 
on or off when you pass. But you don't even need to work 
that hard in this house: The heating and cooling system will 
“learn” your living habits, then figure out for itself how to 
reduce your energy bills. And Total Home’s a la carte avail- 
ability allows home owners to upgrade or add accessories as 
they choose. A basic system with 20 control points for light- 
ing, security, and appliances starts at around $4,000; cus- 
tomized setups are available at higher and lower costs. 

But even a simple system offers a remarkable degree of 
sophistication. For example, each unit is programmed to 
the local time zone and latitude so that certain functions, 
such as activating nighttime security and dimming lights, 
are calibrated to the sun’s angle and determined by the 
true time of day rather than by ambient light levels. This 
eliminates costly photocell equipment, makes the system 
more accurate and dependable, and enables it to continu- 
ously adjust its entire household oper- 
ation to gradual changes during day- 
light hours, including shifts for 
Daylight Savings Time. 

Adding the microprocessor-based 
zone controller brings the New Ameri- 
can Home's systems integration to an 
even higher plane. This unit, which 
costs about $1,000, can be pro- 
grammed in imaginative ways: For ex- 
ample, it will operate within a planned 
budget based on kilowatts or energy 
costs. When home electrical use 
threatens to exceed the budget, the mi- 
croprocessor determines how and 
when to shed some of the electrical 
load, starting with low-priority items. 

Using fuzzy logic, which is based on 
assigned values for virtually every sit- 
uation and variable that this built-in 
home computer operates or may en- 
counter, it simultaneously considers 
many factors. These include: variances 
between temperature demand and op- 
erating temperatures, variances be- 
tween indoor and outdoor air tempera- 
tures, temperatures in adjacent 
interior zones, room occupancy and 
lighting levels, and the amount of time 
until the next preset program change. 


ILLUSTRATION BY JANA BRENNING 


When you peel away the surface of the luxurious master bath (top), Then the controller “decides” how to balance the house's 
you can see the innovative building practices red in the con- heating and cooling zones. Installer Ken Goodrich, presi- 
struction of The New American Home (above). The exterior walls dent of Racee Co. in Las Vegas, explains that the controller 
were formed from foam blocks stacked atop one another and filled “will actually adapt to surrounding conditions, outside as 
with poured concrete; in this ConForm system, the foam sandwich al- well as inside; make intelligent decisions; and ‘recover’ tem- 
lows the concrete to cure to 50 percent greater compressive strength. peratures, whether up or down, from one heating or cooling 
In the interior walls and c standard wood "stick-built" construc- period to another.” 

tion is replaced with lightweight steel framing. With 5,200 square feet of living space encircling a large 


open-air courtyard, the house also requires an innovative 
heating and cooling distribution plan. Four separate fur- 
naces and air-conditioning systems are split into 10 zones. 
Each system includes an electronic air cleaner and an en- 
ergy-recovery ventilator, which exhausts stale air and 
draws in fresh outside air. Using harmless carbon dioxide 
as a trace element for all other gases, special monitors 
shift the ventilators into high gear when they detect that 
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indoor air pollution is elevating to uncomfortable levels. 

While the network of electronic controls may be subtly 
hidden, a visitor can't help but notice the profusion of audio, 
video, and computer electronics equipment scattered about 
the house. A centerpiece of The New American Home for 
1994 is its home theater. No bigger than a bedroom, this 
velvet-lined, comfortably upholstered Bijou can show high- 
quality laser-disc movies. The entire room comes to life at 
the touch of a button: Automatically, curtains on the far 
wall rise to reveal the screen, as motorized drapes close to 
block light from the window and doorway. The room lights 
dim, the air conditioning shifts to occupancy mode, and the 
Lucasfilm THX Home Theater System starts the show. This 
setup combines a Mitsubishi overhead projector with a 100- 
inch (diagonal) fixed screen, Kenwood amplifiers and sur- 
round-sound processors, and a four-channel sound system 
using matched four-way Altec Lansing front and center 
speakers, rear dipole speakers, and twin subwoofers. To en- 
hance viewing on the large screen, the projector is equipped 
with an Eilex scan converter, which sharpens pictures to 
twice their normal resolution. 

For everyday TV watching or stereo listening, the family 
room just off the home theater sports its own built-in rear- 
projection Mitsubishi television with a 50-inch screen, 
along with an array of ceiling-mounted and in-the-wall JBL 
speakers; Harman Kardon amplifiers; a surround-sound 
processor; and CD, VCR, and laser-disc players. From any 
other room of the house, you can operate and watch what is 
on this TV or listen to its music system via Channel-Plus 
and Audio Ease distribution equipment. 

Not to be outdone, the master bedroom features a fully 
equipped audio-video center as well. In this spacious high- 
ceilinged retreat, a Heatilator gas fireplace competes for at- 
tention with a ProScan 35-inch Cinema-Screen TV. Unlike 
standard screens, which are almost as tall as they are wide 
and therefore lop off the edges of Cinemascope movies, this 
16:9-ratio letterbox format displays wide-screen films in 
their entirety. 

Yet another multimedia area occupies a niche in the pas- 
sageway leading to the children's and guest bedrooms. This 
space is reserved for school homework, video games, TV 
watching, and CD-library viewing—all 
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lage LiteCom switches can quick- 
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w). Up to four switches can occupy 
each standard-size switch box. All rooms 
in the house, and outdoor areas, also 
have a motion sensor and audio-distribu- 
tion control pads. 


made possible through Apple’s new 
computer, the hybrid Macintosh TV. 
This all-in-one-box unit has a coaxial 
connection for cable or broadcast TV, 
along with ports for standard 3.5-inch 
computer disks and CD-ROM multi- i 
media disks. Switching between i 

Sources is easy to do on this machine, E^ - 3 2 
which can even capture freeze-frame i = 


i 

television images for use in computer i z 
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and print displays. 


equipment is highly visible, but 
the subtle beauty of the natural- 
looking "stone" and other materials 
used in the construction of the house 
disguises their true nature. For exam- 
ple, the multicolored sandstone wall 
veneers and landscape parapets are 
really faux stone made of less-costly 
concrete. The adobe-like exterior walls 
were formed using lightweight, 
polystyrene foam blocks stacked one 
atop another that were then filled with 
poured concrete. Made by American 
ConForm Industries of Santa Ana, 
[Continued on page 83] 
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Heavy haulers 


Continued from page 64] 


coil springs and a solid axle up 
front—even with four-wheel drive 
—while the Chevrolet uses torsion 
bars and a fully independent front axle 
to achieve the same goal. 

The Dodge's suspension tuning is 
dramatically improved over previous 
designs. The variable-ratio steering 
box has been remounted to improve 
frame rigidity, the front frame rails 
have been boxed and stiffened, and the 
leaf springs have been lengthened; all 
this gives the big truck a crisp driving 


feel. The suspension is compliant 
enough to provide a superior feel even 
on washboard roads. 

The Dodge Ram's performance on 
our high-speed handling tests sur- 
prised us. Steering is precise and re- 
sponsive, body roll minimal, and the 
braking feels positive. The brakes in- 
clude rear-wheel-only antilock, which 
has become standard on all full-size 
pickups in the United States. This pre- 
vents spinouts when braking on icy 
patches, but does nothing to prevent 


Strength You Can Use. 


NORDICFLEX GOLD GIVES YOU STRENGTH 

FOR A BETTER LIFE. 

Strength training gives you extra energy and helps 
control stress, Best of all, extra strength makes 
your everyday activities easier — moving 
furniture, acing your serve, or planting a tree. To 
improve the quality of your life, turn to the 
NordicFlex Gold* strength conditioner. 

* Trim, lean muscles  *Slower aging process 

* Better weight control * More self-confidence 


IMPROVE STRENGTH WITHOUT MUSCLE PAIN. 
Our patented isokinetic resistance system 
maximizes your workout by automatically 
adjusting to your own strength level. And 


Best of all, it's from NordicTrack! 


to ensure that you enjoy each workout, 
our positive-only resistance minimizes 
after-exercise soreness and 
the risk of injury. 


FOCUSED WORKOUT. v 
FOCUSED 

NordicFlex Gold offers 
32 exercises for your 
back, legs, shoulders, chest and 
abdominal muscles. Get 
strength you can use in 
just three, 
workouts a week. 
Call 1-800-441-7890. 


30-day in-home trial! 


30-minute 


1 or write: NordicTrack, Dept. 18K] 
1 O Send me a FREE brochure O Also a FREE VHS videotape 
{ Name, 


NORDICEFLEX[« 7771 


FREE Video and Brochure! Call 1-800-441-7890 


, 104 Peavey Road, Chaska, MN 55318-2355 
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front-wheel lockup and the subsequent 
loss of steering control. Dodge offers a 
full four-wheel antilock option, even on 
four-wheel-drive models. 

A longer wheelbase puts the Dodge 
in second place in terms of handling, as 
the Chevrolet C2500 emerged as the 
king of the pylons. Even though its 
measurable cornering power proved to 
be less than that of the Dodge, the 
Chevrolet led in the slalom and the 
lane-change tests, a testimony to its 
quick, precise steering and overall bal- 
ance. Lane change and slalom proved 
to be weak points for the Ford F-250 
because its double-axle front suspen- 
sion promotes excessive roll and vague 
steering. Ford has stuck with its front 
suspension despite these steering prob- 
lems, citing the durability of the forged 
axles. The next-generation Ford pick- 
up, due in 1995, is unlikely to carry 
over the design, however. 


more than simple performance 

statistics, that distinguishes the 
trucks from each other. The smooth- 
running diesel engine, the precise han- 
dling and the good ride of the Chevro- 
let C2500 all lend themselves to 
day-to-day use, even in this heavy- 
weight category. Yet it's ironic that 
Chevrolet, a ground-breaker in civiliz- 
ing the heavy pickup field in the late 
1980s, has features that now seem a 
bit dated. The instrument panel is 
poor, and the ergonomics are awk- 
ward. Chevy needs to make its excel- 
lent performer more user-friendly. 

Ford's F-Series trucks, long overdue 
for an update, suffer more serious 
problems. In particular, the front sus- 
pension needs to be reformed. The cab 
interior is functional and seems more 
accessible than the Chevrolet C2500. 
The diesel option effectively combines 
tractability and power. 

Leading the truck industry by a 
wide margin, Ford and Chevrolet have 
become masters at offering combina- 
tions of power, features and load ca- 
pacity to suit almost any condition (see 
the engine options box). 

Dodge, on the other hand, has as- 
sumed a more specialized role, concen- 
trating on higher power ratings, a 
longer wheelbase, and rugged specifi- 
cations. These are combined with a 
smooth ride, precise handling, and a 
spacious cab. The Dodge Ram pickup 
is a thoroughly modern design that 
meets a multitude of goals with little 
or no compromise. The styling is eye- 
catching but also functional, remain- 
ing faithful to the premise of what a 
work truck should be. The Dodge Ram 
is the freshest new approach to truck 
design to come along in years. 
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ADVERTISEMENT 


Amazing, Patented* “Black Box” Turns Your 


Existing Stereo Or TV Into An Extraordinary 
Home Theater Sound System... 


Technology Breakthrough Makes Great 5-Channel 
Surround Sound Super Easy, Super Affordable. 


EDITED BY ALEXANDER BURTON 


etting short-changed in anything—even 
ever so slightly—is always at least a little 
annoying. For example, you put your 
favorite artist’s live-performance CD on 
your stereo and it just doesn’t sound com- 
pletely life-like, which, after all, is the quality 
you're looking for. 

Or, you rent a video and watching it on your 
VCR and TV just isn't as exciting as seeing it in the 
theater, You feel slightly short-changed. 

Well, all that’s about to end now, thanks to a 
remarkable technology breakthrough from Dynaco, 
one of America's pioneering audio brands for over 
40 years. 

Dynaco's QD-l/Series IIL full 5-channel 
Surround Sound Decoder now makes it possible for 
you to get that same incredible sound sensation you 
feel sitting in a theater, a club or at a concert—Tright 
in your own home! And it does it perhaps better, 
than surround sound systems that cost up to 10 
times as much. 

The QD-1 easily connects to your existing 
two-channel stereo receiver or TV and converts 
them—almost magically—into a rich, full five- 
channel surround sound system. 


Hook-Up Is As Easy As A-B-C. 


Connecting your QD-1 couldn't be simpler! 

AA. Instead of connecting your stereo amplifier (or 
TV amp) outlet to your main speakers, connect 
those leads to the QD-1 input terminals, 

B. Connect speaker wire from the QD-1 “Front” 
terminals to your main speakers plus a center 
speaker, if you wish. 

C. Connect speaker wire from the QD-1 "Rear" 
terminals to 2 rear speakers. 

That's it! In addition, the QD-1 comes with 
easy-to-follow instructions and diagrams. 


The Dynaco Difference. If simplicity is a 
virtue, then the Dynaco QD-1/Series IIL may be 
downright righteous! Because unlike the much 
costlier systems that elaborately process—and ulti- 
mately distort—surround sound signals, the QD-1 
uses exclusive Dynaco Matrix™ passive technol- 
ogy to unlock them. 

In this patented 5-channel system, Dynaco 
makes use of the fact that the difference in left 
channel stereo signals and right channel signals— 
called “L minus R"—is where the depth and spatial 
cues that generate surround sound are always 
found. They designed the QD-1 to “look at" an 


incoming stereo signal, identify the “L minus R” 
information, sort out front, rear, left, right and cen- 
ter signals, and then route them to the proper chan- 
nels. The beauty of the Dynaco technology is that it 
does this without any re-amplification or filtering. 

Incredible Result. You end up with the 
purest, most natural sound and music possible com- 
ing from exactly the right place with the absolute 
truest sense of space and depth you could ever 
imagine. In fact, once you listen to music on this 
full 5-channel system, you'll never want to go back 
to plain stereo again. 


It's Like “Virtual Reality” In Sound! 


Here's why true surround sound is more than just extra 
speakers: Special signals for each speaker are what 
makes surround sound so compelling. These signals 
are already in your CDs, videotapes and laser discs, but 
without a decoder, you can't hear them. You'll simply 
get 2-channel sound on 4 or 5 speakers. But the 
Dynaco QD-1 decodes and routes the special signals to 
the proper speakers, giving you the extraordinary sound 
‘experience of “being there.” 


One of the other major advantages of this 
Dynaco system is that to have it sound great, you 
don’t need big, expensive rear channel speakers or 
a costly speaker for the 
center front channel. 


Dynaco recommends its 
A-10 Satellite Speakers 
for the rear channels and 
the A-10V Shielded Center 
Speaker if you want to 
enhance dialogue. 


Q&A on the Dynaco Home Theater 
Surround Sound System. 


Q. How much power can it handle? 


Q. Do | need a separate amplifier? 

‘A. No, just use your sound system's amp. 

Q. Can | hook it up to my TV? 

A. Yes, if your TV has a stereo amp with 
speaker outputs. 


Q. Can | use it if | have a sub-woofer based 
System? 


A. Yes. The QD-1 comes with easy hook-up 
instructions for a sub-woofer system. 


*The Dynaco QD-I/Series IIL Surround Sound Decoder 
is protected by U.S. Patent No. 5,265,166 (with other 
U.S. and foreign patents pending.) It decodes surround 
sound signals already in your CDs, videotapes and laser 
discs for unbelievable, life-like audio reproduction. 


Critical Acclaim By Audio Experts. 


Here's what two leading audio experts have written 
about the Dynaco QD-1: 


“lhe QD-1 produced a completely accurate and 
realistic surround sound experience from a variety of 
videotapes and laser discs with Dolby surround 
encoding...the QD-1 delivers home theater sound the 
way it was meant to be heard." 


—Len Feldman, Audio Magazine. 


"High performance doesn't always have to mean high 
cost...Dynaco's...passive surround sound decoder 
tums out to be—believe it or not—a product that can 
tum your stereo system into a three-, four-, or five- 
channel surround sound (call it home theater, if you 
like) system.. [that] yielded an amazingly realistic sur- 
—Martin Forrest, High Performance Review 


Factory-Direct Offer. The QD-1/Series IIL is 
not yet available in any store at any price. As an 
introductory promotion, Dynaco is offering it 
directly from the factory at a special low price and 
for a limited time only. 

In-Home Test. You know, and we 
know, that the only good place to evaluate any 
sound system is in the room for which it’s intend- 
ed. Because of that and because we're so certain 
that you'll agree the Dynaco Surround Sound 
System will sound as good as we've said, we'll 
send it to you for a 30-day, no-risk test. Hook it up, 
listen to it all you want and, if you're not satisfied 
for any reason, send it back within 30 days and 
we'll refund your money, no questions asked. 


QD-1/Series IIL Full 5-Channel 
Surround Sound Decoder..........$74.95 ($6 S&H) 
A-10 Rear Channel Satellite Speakers: 


2 for ..... $89.95 ($6 S&H) 
A-10V Shielded 
Center Speaker.. $49.95 (sa S&H) 


Note: S&H outside Continental U.S.A. slightly higher. 
To order, CALL NOW: 


1-800-203-2040 


Please mention Promotion Number P-294. 


= a E 


To order by mail, send a check or money order for the 
correct amount, including S&H (NY residents add sales 
tax). Or, to charge, enclose your credit card name, 
account number and expiration date. Send to: 


dynaco 
D R E T 
P.O. Box 11301, Hauppauge, NY 11788-0703 


We manufacture speakers and music systems 
designed by Henry Kloss (founder of AR, KLH & 
Advent). We sell them — and components from 
Pioneer, Sony, Philips & others- factory direct. You 
can save hundreds of dollars. For example, our 
new Model Six speaker (shown above in its three 
finishes) sells for only $119 each..less than half 
the price of some competing models. 30 day 


satisfaction guarantee. [=] EOD wa 


Suite 126F, 154 California Street 
Newton, MA 02158 Fax 617-332-9229 


three-dimensional shading effect on 
the pull-down menus. Another, more 
significant innovation was folders that 
would reside within folders, ad infini- 
tum. And there was the addition of the 
“Apple menu,” a command on the left 
of the menu bar that would pull down 
a set of tools called desk accessories 
that would always be available 
—things like a calculator, a clock, and 
even a little puzzle. These were all in- 
novations that pleased the Mac team, 
features they desired on their own 
dream computers. 

Not until early in 1982 did the team 
finally sit down to create a document 
that codified the Macintosh religion. 
Their “Human Interface Guidelines” 
assured that the look of the screen 
would be the same, no matter what 
application program was running. The 
parameters for tasks like dragging 
text, selecting objects, and quitting 
programs would be consistent and 
predictable. All the dialog boxes 
—those little windows that appear on 
the screen at decision points and ask 
you to signal your choice by moving 
the cursor over a button—would look 


alike. Every program would have sim- 


ilarities on its menu bars, and similar 
commands. When you used a 
Macintosh application, you would 
know with virtual certainly that sav- 
ing the document could be accom- 
plished by invoking the drop-down 
menu under File and moving down to 
the fourth item, Save. 

As a result, the entire software base 
of the Macintosh became a coherently 
created world, with an immediate fa- 
miliarity to anyone who mastered the 
elemental skills of using the machine. 
And these skills, being visually clear 
and intuitively logical, would be a 
cinch to learn in the first place. You 
could launch a strange application 
and get something done instantly 
without even cracking the manual. 
After some painless exploration, and 
perhaps a glance or two at the docu- 
mentation, you could probably even 
get serious work done. 

It was an ambitious plan and, 
amazingly, it worked. It also set an 
implicit standard in computer design 
and elsewhere. Some years later, after 
praising the Macintosh Toolbox, de- 
sign critic Donald Norman wrote, 
“Now if we can enlarge a similar spirit 


i esearch Proves NordicTrack's Fitness Rider Workout Burns Up To 797 Calories Per Hour. 


Burning Calories Is Easier With NordicTrack's Fitness Rider. 
Now you can get a total-body workout and burn up to 3296 more 
calories than upright bikes. Simply sit down in the comfortable, yet 
effective NordicTrack Fitness Rider" exerciser! Its unique recumbent 
design cradles your body while you powerfully petal away 
excess calories. It’s the easiest way to shed calories. 


Why Choose Less Than Half A Workout — 
When You Can Get A Total-Body Workout. 
Getting total-body exercise from Fitness Rider 
means you work all of the major muscle groups 
in your body, including your upper body 
(65% of your body's muscles are 
located above the hips). Ordinary 
exercise bikes work only your 
lower body, so no matter how 
hard you exercise on an upright 
stationary bike, you'll work less 
than half of your body. 


Best ar 
it’s from 
Norascfrack’s 


Fitness Rider 


©1994 NordicTrack, Inc., A CML Company # All rights reserved. 
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Get Fit With Fitness Rider. Call Today: 


1-800-441-7510! 


Recumbent Seating Is The Heart Of The Matter. 

NordicTrack's Fitness Rider" exerciser is the first to combine a 
state-of-the-art recumbent cycle with a separate arm exerciser. 
And since your heart and legs are on the same level in the 
recumbent position, your heart works more efficiently. You'll 
feel less exertion, so you can exercise longer, burn more calories 
and ultimately gain a tighter, more lean body. 

Fitness experts agree that the combined efforts of regular total- 
body aerobic exercise (like the kind you get on Fitness Rider) 
AND a sensible diet, contribute to more effective weight loss. 


Fitness Rider Is For Everyone. 

In as little as three 20-minute workouts per week, 
you can start enjoying the benefits of total-body 
exercise: easier calorie burn, reduced 
stress, increased energy and a feeling 
of confidence knowing you're 
making a substantial 
contribution to your 
body's well-being. 


of standardization to the machines of 
all manufacturers, all over the world, 
we would have a major breakthrough 
in usability." 


ile Hertzfeld and the others 
wrote code, Steve Jobs was 
making his mark on the Mac. 


Working for Jobs was a decidedly 
mixed blessing. On one hand, Jobs 
was a passionate leader, a motivating 
force without parallel. He insisted 
that the Macintosh was going to shock 
the world; it would not merely be 
great but "insanely great." It was clear 
that Jobs believed this. But every sub- 
ordinate also saw Jobs' downside. He 
wore his personal demons on his 
Sleeve and was sloppy in dealing with 
his workers. Jobs' criticisms took the 
form of acidic humiliation, even when 
Jobs was unqualified to judge the 
quality of the work in question. 

Jobs was particularly finicky about 
the aesthetics of the Macintosh. He or- 
dered Burrell Smith to redesign the 
main circuit board because it didn't 
look pretty enough. (No matter that 
no one but repair technicians would 
ever see the board.) Jobs also was in- 
strumental in assuring that the shape 
of the machine was uniquely wonder- 
ful. “If [the Mac] would get into the 
Museum of Modern Art design collec- 
tion, Steve would be very happy," said 
Jerry Manock, who produced the 
molding for the Macintosh case. 

Jobs reminded the Mac team that 
they were not merely designing a com- 
puter, they were revolutionaries on a 
mission. He made his team feel that 
the quality of the Macintosh was a 
life-and-death issue. At one point in 
the software development process, 
Jobs was worried about the machine's 
distressingly lengthy start-up 
time—almost 30 seconds. He zeroed in 
on system software programmer 
Larry Kenyon, who believed he had al- 
ready squeezed as much speed as pos- 
sible from the Mac: “Even if it took 
you three days to make it a single sec- 
ond faster, it would be worth it," Jobs 
hounded him. "If ten million people 
use the computer, in one year alone, 
that's about 360 million turn-ons. How 
many lifetimes does 360 million sec- 
onds equal? Fifty? Would you take 
three days to save fifty people's lives?" 
Kenyon wound up shaving not one but 
three seconds off the start-up time, 
sparing extra souls from the Reaper. 

Given the fact that Jobs was not an 
accomplished engineer, not an er- 
gonomist, and not a trained visual de- 
signer, he was nonetheless correct on a 
startling number of issues. Atkinson 
once recalled when he was debating 
which “primitives” to include among 


the standard shapes that Quickdraw 
could generate. He knew he would in- 
clude an ellipse, a rectangle, and a cir- 
cle, but decided against including a 
“round-rect,” a shape similar to a rect- 
angle but with rounded corners instead 
of squared ones. Jobs vociferously dis- 
agreed with him. To convince Atkinson, 
he dragged him out of the building and 
walked him around the parking lot, 
identifying a surprising number of 
rounded-corner rectangles—the curbs, 
the No Parking signs. Eventually 


Atkinson came to understand that the 
shape was vastly underrated. He made 
the round-rect a Quickdraw primitive, 
and never regretted it. You can see this 
round-rect now on every dialog box and 
button on the Mac. 

In early 1983, Jobs authorized an 
unusual addition to the team: Susan 
Kare, a visual designer whose respon- 
sibility was the “look” of the 
Macintosh. It was her job to imbue the 
Macintosh screen with uniformly at- 
tractive and functional images. Kare 


Join the 17 year 


industry leader... 
Tri-Steel 
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Start your own Steel Framed Home Business! 


Tii-stee!'s Homes have features not available with ordinary wood housing. 

€ Unmatched Protection from High Winds, Fire, Termites and Earthquakes 
+ Energy Efficient 9" Thick (R-30) Insulation for BIG Energy Savings 

€ Environmentally-friendly Material (over 68% of all Steel is Recycled) 

€ 100 Models + Custom Designs 4 Clearspan Interiors + MUCH More 


Distributors Wanted 


Weve helped people all over the world to develop their own business. 

+ Intensive Hands-On Construction Training | & No Experience Necessary 
+ Fast, Simple Bolt-together Construction & Construction Assistance 

+ Low, Refundable Investment — Unmatched Distributor Support 

+ Multi-Family, Commercial & Small Buildings — No Franchise Fees 


Tri-Steel Homes, like the CRESCENT model (above), are 
much like a giant erector set... you simply bolt-together 
the pre-cut, pre-punched components in a logical order. 


m 


Choose from 100+ standard models or have 
Tri-Steel custom design a home for you. 


Call to Order CALL TOLL FREE TODAY 
$19.95 VIDEO or | 1-800-TRI-STEEL 
FREE Info Packet | (817) 497-7070 Fax: (817) 497-7497 


5400 S. Stemmons Fwy. Denton, TX 76205 


SEMINARS and WORKSHOPS 
LOCATION: SEMINAR DATE: 


Charlotte, NC Feb. 2, 1994 
Chicago, IL Mar. 2, 1994 
Baltimore, MD Apr. 6, 1994 
Los Angeles, CA May 4, 1994 
Seattle, WA June 1, 1994 
Las Vegas, NV July 6, 1994 
Seminar: $50. Seminar date followed by| 
2-day Training Workshop. ATTENDANCE 
LIMITED. Call for reservations & details. 


(oos! 


€ Copyright 1993, A1 Rights Reseved 


POPULAR SCIENCE FEBRUARY 1994 « 8T 


Have you ridden 
a good bike lately? 


Introducing NordicTrack's NordicBike. 


You know — one that's n to ride? 
We want you to have the fun and healthful benefits of biking 

again. That's why we took the basic bicycle and totally 

redesigned it...so you can own a comfortable, fun-riding bike. 


Our design started with your comfort in mind! 

The first thing you'll notice is the NordicBike heads-up frame. 
We designed it that way for comfort and viewing safety. And 
only the NordicBike™ exerciser offers two forms of shock 
absorption in the seat. A dual-spring coil suspension — 
combined with a Lycra®-covered gel cap on a wider saddle — 
delivers state-of-the-art comfort. 


Other design features you'll find only on NordicBike! 
E Patented Radial Gearing System takes the complexi! 


out of shifting and riding. Change gears with one press of Mnonniec Eu EUM 
a button. And for safer starts, you can even downshift BUVA Re 
while standing still! Best of al, its from Nordic]ra« 


E Patented Rim Band Bi gives you three 
times the braking power of ordinary front and rear hand 
brakes. Braking is just as dependable — even in wet 
weather! 

E Virtually maintenance-free design means no more 
annual tune-ups, worn-out brakes or temperamental gear 


( )aFREEvideo ( )a FREE brochure 
1 Name. 


systems to worry about. The NordicBike revolutionary I 
gearing system alone eliminates over 100 parts and 11 1 Street 
Critical adjustments! pov State — Zip 
Wi Optional Indoor Fitness Stand hoc i — 
SEND TO: NordicTrack, Dept. 1Y8B4 
Call 1-800-441-7509 today | Tod Peavey Rond, Chaska, MN 55918-2255 | 
I 


for your 30-day test ride! 


(©1994 NordicTrack, Inc., A CML Company 
Ali rights reserved. 


BREAKTHROUGH... 

Tests prove TUFOIL 

works better than other 
engine treatments. 


TUFOIL®, with its patented! PTFE* (Teflon**) and MOLY*** 
technology, provides lower friction than other engine treatments. 
That means higher protection against engine wear. Simply add 
concentrated TUFOIL to your oil changes: 8 oz. initially and 4 oz. 
thereafter, for faster starts, improved mileage, and longer engine life. 


Order Today! Call 1-800-922-0075 


Get FREE TUFOIL with every order 
EXPIRES MAY 31, 1994 


QTY BUY TOTALCOST FREETUFOIL SHIPPING 
2802 30.00 1 8 oz. FREE INCLUDED 
1 Quart 39.95 180z. FREE NJ Residents 
1Gallon 132.00 2802. FREE Sex 

Here's my Q check Cà money order Q credit card 

QVISA aMC QAm. Exp. For$. 

No. Exp. 


l Name 
l Address 

City 
l State 


1 Tafoil sanusa 


|| ^ product of Fluoramics Inc. 
18 Industrial Ave., Mahwah, NJ 07430 


MONEY-BACK 
GUARANTEE ON 
ONE 8 0Z. TUFOIL 
Refund value $15.00. 


Zip. 
TUFOIL is a trademark of Fluoramics Inc. 
111 U.S. & international patents 
“PTFE - Polytetrafluoroethylene. 
**Teflon is a trademark of DuPont 
***MOLY Soluble Molybdenum Disulfide PS294 


© 1993 Fluoramics Inc. 
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Insanely great 

[Continued from page 81] 

had a particular talent for creating 
icons. Kare’s equivalent of a canvas 
was a little block of 32 by 32 pixels— 
around a thousand dots that would be 
blacked or left blank. Of course, as dic- 
tator of design, Jobs approved every 
icon. At one point, he rejected Kare’s 
little picture of a rabbit, complaining 
that it looked “too gay.” 

Besides the icons, Kare worked on 
the look of the Macintosh programs. 
She set about refining the look of the 
title bar, the border on top of a win- 
dow, giving it distinctive pinstripes. 
This was far more than a cosmetic 
make-over. It was partly a careful ac- 
cumulation of nit-picky details—frills, 
pinstripes, curlicues, and the gray tint 
in the scroll bars—which established 
what has been called the “look and 
feel” of the Macintosh. Compared to 
DOS—an intimidating jumble of let- 
ters and commands—the world you 
enter in the Macintosh is a clean, well- 
lit room, populated by wry objects, yet 
none so jarring that it threatens your 
comforting sense of place. The 
Macintosh welcomes your work. 

And if questions arise between you 
and the computer, lines of communica- 
tion are flung open wide by a stan- 
dard-looking “dialog box” that takes 
you by the hand to the next step. You 
use the mouse to slide the cursor over 
the proper “button.” If your choice is 
the one deemed by the designer as the 
most obvious, it is double-bordered, 
and you know that by hitting the re- 
turn key, that choice is made. These di- 
alog boxes appear in every Macintosh 
program, guiding you along. 

All religions have their look and feel; 
one glance at a cathedral and you are 
swept into the gestalt of the Catholic 
religion. Likewise, a peek at a window 
framed by a title bar and scroll bars is 
enough to evoke the sacraments of the 
Mac. And the Mac can even deliver ap- 
propriate messages via synthesized 
speech. 


t the annual stockholders meet- 
Ae: on January 24, 1984, the 
,571 seats of an auditorium 
near Apple's headquarters are filled. 
At ten o'clock, Steve Jobs appears. i 
Jobs recites a version of Bob Dylan's 
"The Times They Are A-Changin’.” 
Then he gives a brief lesson in comput- | 
er history, concluding with the looming 
threat of IBM. Finally, loudspeakers 
boom the strains of *Chariots of Fire." 
And out of a canvas bag, Jobs lifts the 
computer that means the future of his 
company and portends something for 
all our futures. 
“Hello,” the computer says. “I am 
Macintosh. It sure is great to get out of 
that bag." 


The new American home 
[Continued from page 77) 


Calif, these SmartBlocks remain in 
place after the concrete sets, giving the 
walls an insulation value of R-17.6. 

The exterior stucco is also not what 
it seems. Acrylic-based Dryvit Sprint 
compound was applied to the Smart- 
Block foam surfaces; when mixed with 
cement, this material makes even con- 
crete stucco flexible to resist weather- 
ing and cracking in the tough desert 
climate. The richly variegated “stone” 
walks and patios were created from 
concrete—which was stained, pat- 
terned, polished, and sandblasted to 
create convincing trompe l'oeil effects. 

Although it's invisible inside the fin- 
ished home, another departure from 
typical residential construction prac- 
tices is the light-gauge steel used in 
the interior wall and roof framing. 
Steel is common in commercial struc- 
tures but is just beginning to gain ac- 
ceptance among home builders. One 
reason for this is the recent dramatic 
rise in wood prices, spurred by the con- 
tinuing furor over the trade-offs be- 
tween harvesting lumber versus main- 
taining more mature, old-growth 
forests. 


ther innovations in the home in- 

clude polybutylene plumbing 

lines and pressurized water-sys- 
tem manifolds. Like a home's electrical 
panel, the manifolds serve as accessi- 
ble "switchboards" for the domestic 
water supply and distribution. Shutoff 
valves are provided at the manifolds 
for each of the hot and cold water 
"branch circuits." 

In the circular glass-block-walled 
master bath, double MasterShower 
Towers from Kohler feature electronic 
keypads that control each unit's multi- 
ple outlets; both units include two body 
sprays and three-way shower heads. 
And in the children’s area, a Jacuzzi 
J-90 steam and shower cabinet helps 
to save space. 

Practicality and aesthetics also com- 
bine in the high-efficiency Heatilator 
gas fireplace in the living room. Neva- 
da enforces one of the nation’s toughest 
fireplace emissions codes, but this unit 
burns so cleanly that it requires no 
chimney; instead, it can exhaust di- 
rectly through the wall behind it. For 
evenings outdoors, another of the 
home’s four gas fireplaces is located in 
the central courtyard. 

All of the products in The 1994 New 
American Home are available now or 
will be in production before the end of 
this year. The home was designed by 
architects McLarand, Vasquez & Part- 
ners of Santa Ana, Calif., and built by 
Heartland Homes of Las Vegas. Price: 
The house will be sold at $1,900,000. ms 


360 Problem-Solvers 
For Your Home! 


Are everyday household problems and routine maintenance 
driving you crazy? Find easy, money-saving solutions in the 
“Improvements” Catalog. 
Fix annoying problems with 
professional results - quickly, 
inexpensively, without risk. 

More than 560 unusual products 
you may not even know about can 
get the job done. 

Ask for your FREE “Improvements” 
Catalog of low-cost problem-solvers 
today. 


FREE CATALOG). 


U Repair & Maintenance 


O Organizers & Space Savers 

Q Cleaning & Fix-up 

(2 Home Toolbox 

(2 Safety & Security 

O Home Refurbishing 

Q Yard Maintenance & Landscape 
CALL 1-800-446-6306 

OR MAIL THIS COUPON. 


Please RUSH my FREE “Improvements” 
Catalog of low-cost problem-solvers. 


Mail to: “Improvements”, 4944 Commerce Pkwy, Cleveland, OH 44128 


GET RID OF YOUR GUTTERS! 


LOG, LEAK, FREEZE, RUST AND ROT. 


RainhandleRs are installed on homes 
nationwide. They can be installed 
on yours in about 3 hours with a 
screwdriver. RainhandleR is virtually 
invisible, rustproof and comes in 
white, brown or natural aluminum. 
For more information send 

coupon to RainhandleR or call 
1-800-942-3004 


clog. Its patented 
louvers break up 
roof water into a 


spray of tiny drops | RainhandieR delivers 100% of precious 
and disperse them | "of rain to your lawn and shrubs. 
away from your Join us and urge others to 

house. protect our water 


resources for future 
generations 
Some distributor 


STOP CLEANING. 
You'll neverclimba 
shaky ladder again 
to clean a gutter. 
RainhandleR comes 
clean with a quick 
blast from your 
garden hose-from 4 
ground level. 1 


STOP WATER H 
DAMAGE. 


A s 
^RANHANDLERI 5 


Dept.PS024 from SAVETIME CORP. 
1285 Boston Ave., Bridgeport, CT 06610 
Please send me your free information kit. 
Name 


RainhandleR in win- 
ter, protects your 
investment by 1 
helping to prevent 1 
clogs and ice dams 
on the roof that 1 
otherwise lead to 
water rot and leaks. 
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Mind Power Breakthrough! 


Plug Your Brain Into This Powerful Mind Machine To Zap Stress, Boost Mental 
Powers, And Launch Your Mind Into Virtual Reality-Like Fantasies. Plus Get 
$600 eis Of Free MindWare™! 


associates states of consciousness with 
dominant brainwave activity, this 
machine coaxes your brain into an 
Alpha-Theta pattern (brainwaves in the 
4-10Hz range), which is associated with 
deep meditation and mental imagery. 
Zen monks and yogis train for decades 
to achieve the same level of mental con- 
trol you experience in seconds. 
Developed by Zygon's Mind 
Research Laboratory, now anyone can 
enter these profound mental states at 
the push of a button. And because it's 
computer controlled, you can experi- 
ment with thousands of different fre- 
quency combinations. Or you can 
choose from 10 "preset programs" 
designed to produce specific states of 
consciousness - ranging from dream- 
like sleep and meditation to extreme 


After a stressful day at work, I put 
on my space age shades, plug in the 
“Dreamtime” tape, and program my 
SuperMind™ computer for a “heavy- 
duty" Theta session. As I punch the 
start button I'm reminded of NASA's 
virtual reality machines. Those billion 
dollar video games that "oon your 
consciousness into an artificial comput- 
er world you manipulate with voice 
commands and gestures. 

Of course, the SuperMind™ isn't vir- 


Beyond virtual reality games, the SuperMind™ synchronizes your natural brainwave frequencies into desired mind. 
states, then implants positive behavioral mindscripts, speed leaming programs, and fantastic mental imagery. 


tual reality. No. It's more like electronic /e"*ness~all at the push of a button. self-image and behavior patterns into guage into your memory. Edited to 
Zen. Boost Brainpower m ya oncion; Or, lugging speed leering time, monde and phras- 
Listen: Studies reveal that trainin, into the SuperMind™ you could induce es for speaking in each country are 

A Vacation In 20 Minutes E notic trance in seconds. imprinted directly into your memory. 


your brain to generate Theta activity for ah 
even a few minutes each day has enor- 

mous benefits, including boosting the 
immune system, enhancing creativit 
LQ., and poetic abilities, along with 


After only a few moments of being 
plugged into this machine, I was 
Sucked into a deep trance. Weird colors 
and patterns were created on the 
insides of my closed eyelids. I felt super 


en, while your subconscious is 
primed for psychological program- 
ming, you play cab ies behavioral 
mindscripts, and these new success pat- 
terns become transferred onto your 


No verbs to conjugate or grammar to 
learn. A $200 value, all four language 
courses won't cost you a penny. And 
here's something else.. 


relaxed and experienced a profound 


increasing feelings of psychological 


sensation of peace and joy. It's as if my 
soul were transported into the Garden 
of Eden. Was this the blissful ecstasy 


well-being. The size of a pocket calcula- 

tor, it's so portable I take it with me on 

business trips to beat stress and jet lag. 
For a little black box to do all that to 


brain cells. I'm bundling a 22-title 
Behavioral Mindscripting Library with 
your SuperMind™ that will turn stress 
into success, and a loser mind-set into a 


3 Fantastic Mind Journeys 
Transport your consciousness on a 
journey to other times and places with 
three mind-blowing experiences. 
“Aboriginal Dreamtime” takes you to a 


the enlightened mystics write about? I 
felt an orgasmic endorphin rush stream 
into my brain. Yes! I was launching into 
Alpha-Theta. Big time. 

Using pulses of sequenced light 
emitted ca the glasses and computer 
generated sound frequencies, the 
SuperMind™ automatically synchro- 
nizes your brainwave pattems, driving 
you into an altered state of conscious- 
ness similar to dreaming. 

Based on scientific evidence which 


winning one at the touch of a button. A 
$220 value. And that's not all... 


rman, & talla Overig 
German, & Italian Overnight 

Using the amazing accelerated lan- 
guage learning system, four Instant 
Language courses are also bundled 
with your SuperMind™ computer. Each 
course works with software built into 
your SuperMind™ to imprint a super- 
fast working knowledge of each lan- 


your brain in 20 minutes is amazing 
enough, but it's only part of the story. 
Because this machine can also be used 
to accelerate learning and modify nega- 
tive self-defeating behavior. How’ 


Super Motivation Library 
Let’s say you wanted to quit smok- 
ing, enhance your self-esteem, lose 
weight, or just play a better game of 
golf. You could pay a hypnotist $100 an 
hour or more to reprogram these new 


mystical time when the world was new 
and magic ruled. “Cetacean Mind 
Link” puts your consciousness inside a 
whale and dolphin to experience an 
incredible ocean world. And finally the 
ultimate mind-trip, “Near Death 
Experience” simulates the 5 astral 
stages of an out-of-body journey. A $75 
bonus added to your package, free 


30-Day Free Tria 


And you can try it entirely at my 


4 INSTANT LANGUAGES (FRENCH RMAN, & ITAL 
‘Speak four languages almost overnight. Instant French, Instant Spanish, Instant German. & 
Instant talian use the SuperMind"" computer to stimulate the optimum brain state for max- 
imum learning. Each language soundtrack imprints new words and phrases directly onto 
your brain cols. A second tape included with each course uses a special reinforcement sys- 
em to lock the language session into permanent memory. There are no verbs to conjugate 
‘or grammar to learn. This unique combination of conscious and unconscious learning is a 
superonsy and fun way to loarn. A limited onceima-ifetime offer, these courses normally 
retail for $49.95 each, but are yours free as part of this special offer. Each course includes 
2 audio cassettes, and you got all four Instant Language courses with your Soperilind" 
syston. 
3 FANTASTIC MIND JOURNEYS 

Using a special combination of sound effects and 
launch your brain into "virtual reality ike. 
Schwarzenegger experience in the movie Total Recall 
Aboriginal Dreamtime - launches your consciousness into the remote outhack of Australia 
where you experience a mystica time when the world was new and magic ruled 
Cetacean Mind Link - turns your consciousness into a whale swimming the ocean with a 
remarkable ease. Your mind links with perhaps the most intelligent species on the planet 
Noar Death Experience - you experience the ultimate mind-tri. as your consciousness pass- 

through 5 different levels of awareness on your journey toward the light of peace and 


ming, then implanting new success patterns, your subconscious automatically creates an 
Outward reality to match these new inner images of success. The titles recorded onto 11 
"— 
1)Attracting Prosperity & Wealth, 2)Saccess Motivation, 3)Elimiaate Procrastination, 
‘increase Focus & Concer ‘S)Creatvity & Problem Solving, 6/SelfConfidence, 
Building SettEstoom, )Time Management & Organization, 9/Sales Superstar, 10)Winning 
Personality, 11)Permanent Weight Loss, 12)Stay Ft/Exercise Motivation, 13)Quit Smoking 
Forever, 14)Reduce Blood Pressure, 15)Stress Reduction, 16)Mastering Fear & Anxiety, 
17)Mind Over Illness, 18)Effective Public Speaking, 19)Super Memory & Learning, 
20)0vercoming Shyness, 21)Attracting Love Relationships, 22)Expanding Psychic Powers. 


Plus $100 Of Mind Lifting Moodscapes™ - FREE! 
Moodscapes?" are "software" experiences (or MindWare as we cal) that enhance your SuperMind* ses- 
sons. They transport your consciousness into powertut meditative joomeys. One user likened the experience. 
to the memory implant devices in the movie Brainstorm because R evoked such powerful mental imagery Your 
Moodscapes™ library includes 4 separate aural landscapes. Each soundtrack uses a special combination of 


TRUNDERSTORM 


SPRMGDAY SEASHORE 


'environmental sound effects and musical textures designed to stimulate vivid sensory responses in the brain. 
Each is a unique 30 experience that seems to change every time you listen to it 


‘© 1993 Zygon. All Rights Reserved. SuperMind, MindWare, & Moodscapes are trademarks of Zygon Intemational. 


risk over the next 30 days. Take your 
brain on a mind machine journey into 
incredible mind-altering experiences, 
learn foreign languages at the push of a 
button, and reprogram a loser mind-set 
into a winning one. If for any reason 
you're not blown away by the technolo- 
gy, send your computer back to me for 
a full refund. But no matter what, I 
want you to keep $100 worth of 
Moodscapes™ (see details at left) as my 
free gift just for giving ita shot. 

To order, simply call my toll free 
number and ask for the SuperMind™ 


computer with bonus bundle pak (Item 
#405). Or send your check or money, 
order for $299.95 plus $15 shipping & 
handling to the address below. 


For Fastest Service Order Toll Free 
1-800-925-3263 
ZYGON 


18368 Redmond Way, Redmond, WA 98052 
For Information Please Call (206) 885.9200 
Fax Orders To (206) 882-1454 


Produd Information 


ADVERTISEMENT 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 


0201 Woodstripper Many traditional 
strippers contain dangerous or flammable 
chemicals. Woodfinisher's Pride is non- 
poisonous, nonflammable, and will remove 
several layers of coating in 30 minutes. To 
get the facts on this unique new product, 
call 1-800-45PRIDE. Free brochure 


0202 Andersen Window & Patio Door 
Fact Book This brochure has ideas for 
creating distinctive light-filled environments 
using feature windows, patio doors, and 
roof windows. Call 1-800-426-4261. Free 


0203 Stereo Equipment Cambridge 
Soundworks' catalog has specials on 
systems and components from Philips, Pio- 
neer, Denon; and Cambridge Soundworks, 
including complete Dolby Surround 
systems starting at only $999. Free 


0204 Hobbyist Catalog Edmund Scientific's 
128-page catalog contains more than 4,000 
products for the budding scientist, student, 
and educator—featuring microscopes, 
telescopes, weather instruments, high-tech 
Science toys, plus many items designed for 
science-fair projects. Free 


0205 Colorado Tourism Board Ski Col- 
orado. See for yourself why Colorado is 
considered the best there is. For your free 
Colorado Vacation Kit, call 1-800-COLORADO 
extension 417. 


0206 Weather Stations Davis Instruments 
manufactures the world’s smallest, most 
affordable weather stations. Different 
models measure wind chill, speed, 
direction, and more. Free 


0207 Mowers Color brochures describe the 
full line of Snapper walk mowers, riders, 
and tractors. Featured are the new Snapper 
Jet Vac bagging mowers, revolutionary 
Ninja mulching products, and the most 
complete lineup of riders and tractors. Free 


0208 Consumer Electronics Products 
Maxon Systems, Inc.’s brochure includes 
product information and suggested retail 
Prices for their CBs, radios, weather receivers, 
phone products, and under-dash CBs. Free 


0209 Minn Kota 4-Wheel Drive trolling 
motor catalog details models from 24 
pounds thrust to 4 horsepower. Transom 
and bow models are available with hand, 
cable and power steering. Free 


0210 How-To-Booklets Klean Strip, which 
sells more paint removers, solvents, and 
paint thinner than any other brand in Amer- 
ica, offers five free do-it-yourself booklets 
on hazardous household waste disposal, 
paint stripping, wood protecting, refinishing, 
and more. Call 1-800-235-3546. Free 


0211 Tents Eureka's large family tents fea- 
ture StormShield Cloth, designed for heavy 
use and extended camping. It's resistant to 
UV rays, acid rain, and mildew. The catalog 
has a full line of Eureka tents. Free 


0212 Control Water Weeds The Water- 
Weeder TM Harvester works just like a 
hedge trimmer under water. It cuts a four- 
foot swath and can be operated from a 
boat, dock, or shoreline. It's perfect for 
waterfront property owners, fishermen, or 
boaters. Free brochure 


0213 The Woodworkers’ Store The 1993- 
94 catalog with more than 150 new items 
features 100 full-color pages of domestic 
and exotic hardwoods, veneers, wood 
parts, specialty hardware, kitchen acces- 
sories, finishing supplies, tools, books, and 
plans. Satisfaction is guaranteed. $2.00 


0214 Woodfinishing Tips Minwax offers a 
30-page booklet with time-saving tips and 
easy how-to instruction. It includes details on 
beautifying and protecting new wood, plus 
restoration techniques for old wood. Free. 


0215 Tufoil Oil Additive. It's slipperier than 
Teflon. So unique, it's patented. Next time 
you change your oil, change it into a 
patented engine treatment. Enjoy fast 
starts, smooth operation, better accelera- 
tion, and longer engine life. Lubrication is 
our business. Call 1-800-922-0075. Free 
brochure 


0216 Doors and Windows Send for 
Peachtree's new 24-page brochure. The 
full-color piece details Peachtree's full line 
of entry door systems, windows, and patio 
doors. All Peachtree products are guaran- 
teed for as long as you own them. Free 


0217 Gutter Alternative A two-color 
brochure from Rainhandler provides infor- 
mation on its patented alternative to gutters. 
It gently disperses the rain from the roof of 
your house. There are no downspouts, no 
clogging, no cleaning, and no trenching. It's 
made of rugged aluminum that is virtually 
invisible on your home. Free 


0218 Dome Homes Since 1969 Timberline 
Geodesics has been providing affordable 
easy-to-assemble dome homes all over the 
world. Mail in the coupon below or call 1- 
800-DOME-HOME for a brochure, "The 
Why, Which, What and How of Geodesic 
Domes From Timberline Geodesics." Free 


0219 Honeywell TotalHome The Honeywell 
TotalHome Automation System provides 
homeowners with a more comfortable, 
secure, simplified, and energy-efficient living 
environment. The System integrates control 
of security and fire systems, temperature, 
lighting and appliances into a single, easy- 
to-operate panel. Free brochure 


0220 Acuvue Disposable Contact Lenses 
The first lens you never have to clean may 
just be the most comfortable lens you've 
ever worn. For a trial pair certificate call 
1-800-652-5353 extension 25. Free 


companies. The convenient order form will save you time and postage. 
Orders will not be processed unless accompanied by the $1 handling 
fee. For your safety, please do not send cash. 


p----------------- FILL IN COUPON AND MAILTODAY = = = = == -- - - - c - - - - 24 


Please send check or money order made out to POPULAR SCIENCE. 


THIS COUPON EXPIRES APRIL 30,1994 


i POPULAR SCIENCE P.O. Box 1695, Riverton, N.J. 08077-7295 POPULAR SCIENCE FEBRUARY 1994 | 
I Note: Pouar SCIENCE New Jersey address is for Product Information only. 

1 Please send the items checked below. | am enclosing $1 handling charge (any num- 

I ber of items per coupon) plus amount required for priced items. Orders will not be 

I Processed unless accompanied by the $1 handling fee. Do not send cash. 1 AM ENCLOSING 

i o 0201 O 0205 o 0209 O 0213 $200 O 0217 $ — — for priced items 

1 o 0202 o 0206 o 0210 o au o 0218 $ 100 for handling 

[L| o 0203 O 0207 o om O 0215 o 0219 $ TOTAUREMITTARGE 
I DL 0204 © 0208 D 0212 D 0216 Lj 0220 

i Name (please print) 

1 Address City & State Zip 

I 

1 
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Shoppers' Showcase 


A selection of products and services for POPULAR SCIENCE readers 
are available directly by mail. Enjoy the fun and convenience of mail 
order shopping. Please order directly from the advertiser. For 


CABLE TV 
DESCRAMBLER LIQUIDATION! 


FREE CATALOG! 
Hamlin Combos $44, Oak M35B $60 (min. 5), 


pem WEST COAST ELECTRONICS 
x For Information: 818-709-1758 
—-— Catalogs & Orders: 800 
* 1&2 Seaters 
* 1 Hour Training | 
* No License Required Excelen | | 
Themen heres Dealership VIDEO 
* Nothing Safer, zn Opportunities CATALOG 5 bonus offer for all New 
hic LAM yr Customers, enclose $3 
Eniac or or the Man Who RA i oe 


Has Everything! 


WOOD HEAT 


WOOD FURNACES 


PROMO MARKETING Dept Ps2: 


Man's oldest dream come true! Yearround family fun! You have to 
see this craft to bel 
information on the s 
man. Destined to be the hottest selling aircraft in the wo 
VHS, Beta or PAL. Add $10 for Beta, $20 for P; 
Canadian, $10 Foreign, U.S. Funds Only. F 
Send check. money order or call for COD (U. 


PARASCENDER 
Technologies Inc. 


300 we. Dept. PS 
FL 33081-4814. TEL. 


HEAT YOUR ENTIRE HOME 
Call 1-218-326-6786 or Write 
Charmaster® 


2307 C HWY 
GRAND RAPIDS, MN 55744 


Info Pac 
Dealer 
Video and Info Pack 
Video and Dealer Info Pack. $23 


305-242-1340 FAX 305-242-1345 


Treadmill 
Plus Bike-trainer 
price 


Compared to 
Nordic Track's* Walk-Fit" 
& Proform's* Cross-Walk" 
* Non-motorized for quiet, safe 
& maintenance-free performance 
* Adjustable upper-body resistance for toning 


Plus!... Only ours can 
Stride & RIDE! 


* Biking works more major muscle groups 
than walking or running. 

* Safe, solid bike-trainer adjusts in 
seconds to your bike size. 

* Motivational electronics act as a 
personal trainer 

* Ships pre-assembled; 6-months warranty 


Take a FREE ride on us! 
30-DAY IN-HOME TRIAL 


$349" 
0% FINANCING 


3-Month Installment Option... 
(only $116.33 per month)** 
*Plus $49 for shipping/handling. “*Credit card orders only 


Ride ‘n Stride 


PATENT PENDING 


Send checks to: RIDE N' STRIDE 
615 West Johnson Ave. * Cheshire, CT 06410 


1-(800) YSTRIDE 


1(800) 878-7433 + Dept. 114 
Satisfaction Guaranteed! 


advertising rates for this section, write or call Diane Pahl, Dire 
Response Manager, PoPuLaR Science, 1000 Town Center, Suit 
1830, Southfield, MI 48075; (313) 350-3800; fax # (313) 350-358 


SUNS 


486/66 32Bit VESZ 
Only $1999 
486DX2-66MHz Intel 
Full-Tower case 230w 
amb RAM 
TEAC 5.25" i d FD 
2 ser, 1 un 
1mb XVGA cai E Bit 
16.7 million color 
14" SVGA monitor 28 
40mb IDE hard disk 
w/ 32 Bit controller ` 
DOS 6.0 & Windows 3.1 
Mouse, 101 Keyboard 
ORDER: 4-800-238-4453 
TEL(818)727-9054 — FAX:(818)727-9064 
21820 Nordhoff,#A, Chatsworth, CA 91311 
Bason Computer Systems, Inc: 


All your tapes can 
look as 
Clear as Day! 


Before 


(Video Simulation) 


$59 95 


S&H 


plus $ 


with INTELESTAR 
* Connects easily to any VCR 

* Durable metal casing 

* Gold-plated cables 

* 2-Year Long-lasting Battery 

* Copy Any Tape 


800-829-7746 


Vista International, Inc 
1971 E. 5th St., #101 * Tempe, AZ 85281 
(602) 829-8110 


MY FEET 


ARE KILLING ME! 


If you are having this problem- 
GELWALKERS are the answer! 
One of the most unique items ever invented. 
A GEL FILLED SHOE INSOLE! 
GELWALKER Insoles have a wave 
motion action that MASSAGES AND 
COOLS YOUR FEET WHILE YOU 
WALK! Helps relieve tired, aching feet. 
Simply slip them in your shoes and 
experience a feeling that will amaze you. 


Siper great for concrete floors, heel spurs, 

luses, flat feet. IF YOU WORK ON 
CONCRETE - FLOORS, YOU ARE IN 
FOR A REAL TREAT! You will not 
believe it! GELWALKERS are guaranteed 
for 1 yr. and made in the good ole U.S.A. 
STOP THE PAIN! ORDER YOURS NOW. 
One pair - $15.00 - Two pair - $25.00 
Specify Mens or Womens shoe sizes. 


LINDSEY PLASTICS 


3316 S.R. #20 
LINDSEY, OHIO 43442 


Make and Sell Your 


Own Ornamental > 


Concrete Items! 


Book about Aluminum Molds 
including over 425 designs, 


prices and production trade 
secrets from the world's 
largest mold manufacturer. 


CONCRETE MACHINERY CO., INC. 


P.O. Box S99, Hickory, NC 28603 


Save on Cable rental fees! 


‘CABLE TV 


DESCRAMBLERS 
WE'LL BEAT 
ANY PRICE 


1 
1 
1 
1 
L] 
1 
1 
LI 
1 
LI 
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LI 
LI 
LI 
I 


OAK-PIONEER-SCIENTIFIC ATLANTA 
* 24 HOUR SHIPMENTS! — * QTY DISCOUNTS! 
MASTER CARD * AMEX * VISA * C.O.D. 


1-800-284-8432 


Have make and model number of 
equipment used in your area ready. 
All Shipping & Handling Fees at Customer's Expense. 


CABLE WAREHOUSE | 


10117 West Oakland Park Blvd. Suite 315, Sunrise, FL 33351 1 
(NO FLORIDA SALES) 
implying theft of service 
~ __ _ willbe denied assistance, 


ENIVIROLET. 


Composting Toilet Systems 


H 


Advanced Waterless & Low Water Models 


The environmental, sanitary, odor-free answer for cottages, 
cabins, homes & industry. Call for free information 


di SANCOR: . 
140-30 Milner Ave., Scarborough, Ontario, Canada M1S 3R3 
800-387-5126 


CANADA1-800-387-5245 


OWN A MACHINE SHOP 


Do your chining anc 


Smith 
ir IT YOURSELF! 
Easy to use! 
Save Money! 
] Save Time! 
As low as $1095 


or 
‘Smithy Dept. 
Lathe * Mill « Dril! 
3023 E. 2nd Street 
The Dalles, OR 97058 


(Ask for operator PS 


Do any of the following apply to you? 

YES NO 

LJ O Do you crave a more 
comfortable night's sleep? 

DJ O Do you frequently toss and 
turn during the night trying to 
find a comfortable position? 

O O Do you and your partner agree 
on how firm your mattress 
should be? 


0 O Do you need to have more 
energy during the day because 
of your busy life? 


Select Comfort provides proper back support and 
contours to your body, distributing weight evenly. 


Innerspring mattresses create pressure points 
and uneven support. 


Waterbeds rely on displacement and can cause a 


“hammock effect,” bending your spine unnaturally. 


New breakthrough technology in sleeping 


“The Best Mattress 
Pve Seen. wru 


Only Select Comfort's unique air cushion design allows you 
to select different firmness levels for each side of the bed. 


Mankato, MN 


YES NO 

O O Do you want your mattress to 
give you perfect body support? 

O O Do you sometimes get out of bed 
with morning aches and pains? 

If you answered yes to any of these 

questions, you owe it to yourself 

to call now for more information. 


Free Video And Brochure 


cat 1-800-831-1211 


YES! Picase rush 
me all the facts on how 
I can receive a more 


comfortable night's sleep 
with Select Comfort's breakthrough 
mattress technology...and details on 


your RISK-FREE 90 Night Trial! 
Name 

Address 

City. State — Zip 


Evening Phone (, ) 


SELECT COMFORT |} 


CORPORAT 


H 9301 75th Ave. N. penpals, MN 55428-1003 , 


fo Select Comfort C. Dept 22211 H 


Learn how a MAGNATRACe Hydro-Crawler can: 


e SAVE MONEY ° MAKE MONEY» 


Do Your Own Work...Start Your Own Business! 


DOES ALL THIS and MUCH MORE! 


Excavate basements, walks, patios € Haul logs 
€ Grade drives @ Build roads, trails, firebreaks 
Landsc 


ipe homes, cabins @Clear trees, brush 
© Mow hillsides _’ € Dig pools, ponds, septics 
Till gardens ...... Earn EXTRA CASH part time! 


Send NOW for complete details... 


STRUCK-KIT, * BOX 307 e DEPT: PS24 
CEDARBURG, WISCONSIN 53012 
CATALOG - uses, attachments and prices 
TECHNICAL MANUAL - construction, 
adjustment and operation details ... 
VIDEO - all Magnatracs and attachments 
BROCHURE - complete Magnatrac line 


Discover hundreds of ratte, industrial 
handbooks, paperbacks, reprints, and privately 
published papers on unusual metal working 
subjects ranging from melting metal to building 
machine tools, and from electroplating to 
blacksmithing. 

You'll see instantly why this is the most 
remarkable mailorder bookstore ever! You don't 
know what you've been missing! We probably 
have just the metal working how-to information 
you've been seeking for years! 


BUILD A LATHE! 


Build a precision lathe for less than $50 
without power tools or 
other precision instru- 
ments! It's true! Build a 
precision shaper, mill- 
ing machine. drill 


press, rotary table and indexing head, à sheet 
metal brake, and more! Learn how to make a 
surface plate from scratch and use it to rebuild 
used machine tools. Build a one lung engine! 
Build a two cylinder Stirling engine! Make your 
own drill bits, taps, dies, reamers, end mills and 
much more. Discover a centurys-old handbook 
on mining and low tech 
methods of smelting 
metal! Bean inventor! Get 
apatent! Arms & armour! 
Thermit! Wood lathe! 
Build a power hacksaw! 


Melt Metal! 


Learn how you can turn an 
old pail and blower into a power- 
ful furnace that can melt alu- 
minum cans and scrap, 
pot metal, and brass. 
We built one for 
about $10! Uses 
grocery store char- 
coal! Pour custom 
castings! 

Buildafurnace 
to melt cast iron! 
Discover books on 
sand casting. 
patternmaking, 
casting of decora- 
tive items, and more! 


» 
es 
T Make charcoal 


and coke! Build a divid- 
ing machine and more! 
Electroplatel Meltcast iron! Pour Bab- 
bitt bearings! Discover books 
on prospecting, watchmak- 
ing, restoration of lathes and 
milling machines and much 
more! Learn to be an expert 
machinist from reprints of 
the best machine shop 
booksever published. Small 
gas engines! Drafting! Weld- 
ing! Pewter! Copper! More! 


IRON! «ee 
© and anvil! Build a wood 


stove! A band saw! A circular saw blade sharp- 
ener! Discover reprints of old tool catalogs! And 
much, much more! 

Every book is guaranteed to be of the highest. 
quality! This is NOT a book club. You're free to 
pick and choose only the very best books from 
the best publishers with no obligation. Since I 
cannot possibly offer every book published, 1 
offer only the best. You get high quality books, 
fair prices, fast service, and honest dealing. You 
can order with confidence. 


BIG CATALOG! | 


Write for your copy of 
the latest jam-packed edi- 
tion of Lindsay's big Met- 
alworking Books catalog. 
Send $1.00 in US & 
Canada and $4.00 for- 
eign airmail. You'll see in 
aminute why everyone is 
talking about this incred- 
ible source of hundreds 
of unusual hard-to-find } 
books! Write today for a 
catalog and order the 
books you need while they're still available. 
Write today! 


jLindsay’s Metal Books; 


Box 538-ETC, Bradley IL 60915 


1 


^ METRI 


Send a catalog! I've enclosed $1.00 U.S. & 
Canada. ($4.00 foreign airmail) 


CABLE EQUIPMENT 


Jerrold « Zenith « Sci.Atlanta « Pioneer « Oak 
& MORE! OUR PRICES ARE BELOW WHOLESALE! 


Nl CABLE MASTER 
1-800-488-9888 TOLL FREE 


fornia S 


* No Electric 
needed 
ewel! e « 
v * Quiet 


| EU 
Kidron, OH 44636 (216) 857-5757 1 


Save up to 80% on publishers’ ov 
remainders. Thousands of books, fi 
I yes terday's best sellers to rarely seen titles. [| 


dence, Do-It-Yourself, save ao s His- 
tory, Biography, Fiction over 4 £0 subject] 
areas. Write for FREE CATAL: 


Limon sors so ree ag, cr oo 


WATTHOUR S 
METERS 


Calculate your cost of electricity for 
efficiencies or use for experi-- 


an appliance, branch circuit, garage, 
ments. For information, meters list, and prices, sendl 


etc. Compare ener 


| $1.00 to: 


Arcman Corporation 
807A Center St., Throop, PA 18512 


Tan At Home! 


Home and 
pes 


WOLFF 
TANN NG BEDS 


Call for a FREE Color Catalog 
and Wholesale Pricing! 


1-800-462-9197 


R----------- 


! GEODESIC ff 
DOMES ai) 

* Dome Home Kits. 
e Finest materials, precut, [ 
* Send $15 for beautitul, 100 pp. catalog, floor plans, [ 
accessories & prices. Moneyback Guarantee. [ 
GeoDomes WoopWorks | 
6826 indiana, Rm. Ai A2. 2. Riverside, CA 92506 (Ph 909-787- zT 


enero € € € €! ae 


Presenting... 


The DR? FIELD and 
BRUSHMOWER 


-the amazing walk-behind brush culter. 
CLEARS & MAINTAINS Ee ad 


0800 
s coupon TODAY fer Tor complete FREE DETAILS of U 


IERI BRUSH MOWER including prices, specifica- Il 
| tions, and “Off-Season” Savings in effect. There is no obligation, 


] Name 
| Address. 
lay. State zp 
1 To: COUNTRY HOME PRODUCTS®, 

L — Eerry Road, Box 89, Charlotte, VT ( 


t. 38402F 
LM 


FREE CATALOG! 1-800-345-8927 


JERROLD HAMLIN OAK ETC. 


CABLE TV DESCRAMBLERS 


* Special Dealer Prices! e Compare Our Low Retail Prices! 
* Orders From Stock Shipped Immediately! 
Guaranteed Warranties & Prices! « All Major Credit Cards 
PACIFIC CABLE CO., INC. 

7325» Reseda, Dept.1483 Reseda, CA 91335 
For catalog, orders & information 1-800-345-8927 


SEE THE MAGIC OF THE UNIVERSE! 


TTL 


ls 
Astronomy Magazine. 
information that inch 
scope operations 
COULTER OPTICAL, INC. 


Ute lr Garage Workshop or mane 
inio Guesthouse. Select arger size 
ids Dome Home 


FREE CATALOG! 1-800-648-7938 
JERROLD HAMLIN OAK ETC 


CABLE TV DESCRAMBLERS 
Prices! v Gute Ep 
+ Orders Shipped MC OK! 
REPUBLIC [un LE PRODUCTS INC. 


4080 Paradise Fd f$. Du Vegas, NV 89109 
-9026 


DESCRAMBLERS 
Best Prices in the U.S.A.! 
Guaranteed to Work! 


WE WILL BEAT ANY PRICE! 


JERROLD PANASONIC 
SCIENTIFIC ATLANTA PIONEER 


The Newest & the Latest 


DMTB-A - all Jerrold Impulse & 
Starcom series 

SA3-DFA -all Scientific Atlantas 
incl. 8536, 8536+, 8580, 
Drop-field 

- all Pioneer systems 

ALSO 

FTB3, SA3, TZPC145G 

24 HOUR SHIPMENTS 


30 DAY MONEY BACK GUARANTEE 
FREE CATALOG & INFORMATION 


1-800-772-6244 


MF: 9-6 EST 
U.S. Cable TV, Inc. Dept.: KPS024 
4100 N. Powerline Rd, Bidg. F-4 Pompano Beach FL 33073 


NO FLORIDA SALES! 


PN-3A 


PAINT REMOVAL 
and SANDING TOOLS 


j HEMVER" 


© POWER TOOLS FOR 
ECOLOGICALLY SAFE 
REMOVAL OF PAINT 

© STRIPS 1 SQ. FT. IN 15 SEC. 


$344 SANDER VAC”: 


© FOR DUST-FREE SANDING 
OF MOST SURFACES. INDOOR 
and OUTDOOR USE 


AMERICAN INTERNATIONAL TOOL IND., INC. 
1-800-932-5872 (401) 942-7855 


FITS UNDER BOX 1 
SPRING AND DT 
MATTRESS : 


pepaes 

ar E 
DAA 
EET 


SELF CLOSING DOORS 


DUSTPROOF 
UNDERBED 
DRESSER 


CEDAR 


PROTECTORS 


6 FT.LoNG 
DRAWER 


7 to 16 
DRAWERS 


FROM $139 
1-800-782-4825 


PUT A DRESSER UNDER ANY BED 


FREE CATALOG 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


with 


br 


Only 


$2995 


Yes, it's really possible by making and 
selling bright, colorful Badge-A-Minit 21/4 
buttons. Buttons are proven money-mak- 
ers at fairs, flea markets, conventions, or 
anywhere people congregate. They're 


fast and easy to make with Badge-A- 
Minit and inexpensive! 


linit, Dept. PS294 
Box 800, LaSalle, IL 61301 
Phone: 1-800-223-411 


MONEY BACK GUARANTEE 


Solar-Powered 

Battery Maintainer 

Helps keep your 6 and 
'olt batteries at full 


4000 Continuous 
Watt Generator 
8 HP Tecumseh engine 
has cast iron sleeve. 
ltemi 16425 


| detailed work easier! 

HOMELITE |] Adjustable 45" arm 

m pa bright light and a 

|[big 5" diameter 
magnifying lens over 

your work! #16556 


Leatherman® Tool 
12 Tools in one. Includes 


leather case. 
SL] 
Order Now & Save | 


#19915 e 
1500 PSI Electric 
Pressure Washer 
115 V, 2 HP, 20 surge 
Amps. Includes hose, 
wand, and nozzle. 
#157182 


New Digital 
900 MHz, Cordless 
Telephone 
Frequencies, static 
and interference: 
lare virtually gone, 
with extended 


range. 
4332103 


to 2 Acres 
of the street. 


The Radio Fence for Yards u 
Keeps your pet ON your property, Ol 
Includes transmitters, 
reciever, collar, wire, 
battery and more! 
#3775 


Shipping and handling not included. 


Name. 
Address 
City 


State Zip 
Key #35993 SEND TO: NORTHERN, 
P.O. Box 1219, Burnsville, MN 55337-0219 


ROLL-TOP-COVER... 
a unique pickup bed cover 
featuring a rigid covering for security 
and gas economy that instantly rolls up. 
into a small canister for quick 
access to your truck bed. Will make 
your truck look great. For FREE 
information contact the factory, 
PACE-EDWARDS CO., at 1-800- 
338-3697. 


J Free Science Resource Catalog. 
Discover creative science fair 
project ideas in our new 128 page 
science resource catalog featuring over 
4000 hard-to-find science discovery 
items, educational kits, science fair 
experiments, fiber optic kits, solar 
equipment, optical elements, lasers, 
microscopes, telescopes, binoculars, 

bi egipen, to, photo 
and weather instruments for hobbyists, 
gadgeteers and students from Amer- 
ica’s largest mail order market place 
of unusual values. Call 1-609-547- 
8880 or write for your FREE catalog 
today to: Edmund Scientific Co., Dept. 
14A1-C912, Edscorp Bldg., Bar- 
rington, NJ 08007. 


As featured on CBS TV's 
Í NOR 


: THERN EXPOSURE”, the 
' TIMBERLINE GEODESIC DOME. 


A beautiful home with spacious rooms, 
cathedral ceilings and unsurpassed 
iency. AND you can build it 
yourself! Since 1969 Timberline 
Geodesics has been providing dome kits 
in many styles and sizes for the do-it- 
yourselfer all over the world. Buy the 
complete kit, or just the Connector 
Package and save by cutting your own 
lumber. Over 100 pages of color photos, 
floor plans, assembly instructions, price 
list and more-$12. Timberline 
Geodesics, 2015 Blake St., Berkeley, 
CA 94704. For VISA or MasterCard 
orders call 1-800-DOME-HOME. 


LINDAL CEDAR HOMES 
Vaulted ceilings, dramatic 
entries, expansive decks and award- 
winning architecture. Explore it all 
in the spectacular 240-page Lindal 
Planbook. Page after full-color page 
of exquisite new homes. One hun- 
dred and one floor plans, 596 photo- 
graphs, unique planning grids, and 
more. $15.00 plus $3.00 shipping 
handling. 


CRUTCHFIELD Complete 
source for quality car stereo 
home audio/video components and 
systems. 150+ full-color pages of 
detailed descriptions and installation 
guides. Plus discount prices on Sony, 
Kenwood, Blaupunkt, Pioneer, In- 
finity, Bose and many others. Per- 
sonal computers, telephones and secu- 
rity products, too. $1.00. 


SHOP AT HOME 


Popular Science invites you to send for all of these fine catalogues 


AMERICAN SCIENCE & 
SURPLUS Thousands 


unusu- 


al items for the mechanically minded. - 


Tools, motors, pumps, fans, fiber 
optics, lenses, power supplies, batter- 
ies, lamps, switches, electrical compo- 
nents, electronic instruments, lab sup- 
plies, tape, magnets, containers, 

supplies, science books, and toys. 
Amazing secret source of surplus items 
50% to 9096 off original prices. FREE. 


“WE PRINT OUR CATA- 
LOG FOR THE AMISH.” 
We're the “general store” for simple 
living. 1,000+ items dating to 1800's 
used in Amish kitchens, gardens, 
homesteads. Cast cookware, toys, kegs, 
churns, lamps, handpumps, wood 
cookstoves, gas refrigerators, more! 
Recommended by Home Mechanix, 
L.A. Times, others. $2.00. 


FREE subscription to JC Whit- 

ney Catalogs. Save up to 50% on 
over 100,000 parts and accessories for 
all American and Imported Cars, 
Vans, Pick-Ups, RV's, Off-Road 
Vehicles and Motorcycles. Subscribe 
today and you'll receive our newest 


catalogs absolutely FREE for a full 


SOLAR ME ELECTRICITY. The 
Guide and 


Catalog’ eih L4 prs tine 
quality. Ie 


pumps, energy efficient lights, and 
propane appliances. A must for every 
energy library. Only 495 (406) 363-6924. 


THE BARNES & NOBL 

SALE CATALOG can sar 
you up to 80% on quality overstock 
imports, exclusive reprints. CDs, c; 
settes and videos. Many items are m. 
order exclusives. FREE. 


SURVEILLAN 


The Latest High Tech 
Professional Electronic Devices 


Our latest catalog is PACKE 


with a HUGE selection of s 
veillance countersurveillance/priva 
devices, including: covert vid 
equipment, transmitter kits, tel 
phone recording systems, touch to 
decoders, scanners, telephone tap dete 
tors, bug detectors, voice disguise 
telephone scramblers, tape record 
detectors, locksmithing tools ai 
more. Catalog $5.00. Eavesdroppi 
Detection Equipment, POB 33 
Buffalo, NY 14226 


[Im 
NEW TOOLS 


HARBOR FREIGHT TOC 

CATALOG Our latest catal 
is PACKED with a HUGE selecti 
of tools, equipment, machinery, and 
whole lot more! HARBOR FREIGH 
TOOLS will guarantee your sitisf 
tion PLUS the value of our low pri 
guarantee! See why we have over 
million satisfied customers. Cos 
$2.00. y 


4 AUTOMATE 
E \voua 


Over 300 hard-to-find hon 

control products you can inst 
yourself, Security, music, vide 
heating/AC, lighting, surveillance, ar 
more. No rewiring. New or existi 
homes. Affordable - systems start 
under $20. Detailed explanations ar 
amazing project ideas. Moneybac 
guarantee. FREE catalog if you call nc 
(714) 708-0610 or $1 by mail. 


fascinating technology 

break throughs for everyone 

/ITY, lasers, phasor, 

‘ons, ultrasonic plasma, night vision, 

iransmitters high voltage, tesla coils, 

home neon, energy, infrasonics, home 

»ersonál security, science fair projects 

ind more. $2.00 creditable to pur- 
e. Information Unlimited, P. 


716 #PSG, Amherst, NH 03031. 


I BARGAIN PRICES! H&R's 
l= CATALOG HAS SOME- 
THING FOR EVERYONE: A vari- 
*ty of new and surplus electro/mechan- 
cal/electronic material for scientists, 
nventors, gadgeteers, schools. Motors, 
rower supplies, batteries, relays, lasers 
optics, robotics, pumps, much more. 
Toll free ordering. $2.00 for six issues. 
Refunded with first order. 


SHOP AT HOME 


Popular Science invites you to send for all of these fine catalogues 


Send coupon to: 


POPULAR SCIENCE 
P.O. Box 1 
Riverton, NJ 08077-7295 


Check the numbers of catalogs you 
want. Total cost & add $1.00 for 
postage and handling. Enclose 
check or money order payable to: 


POPULAR SCIENCE 


Tenclose $__ for catalogs checked 


+ $ 1.00 postage/handling 
TOTAL $ .— 


Send coupon to: 
POPULAR =] 

P.O. Box 16! 

Riverton, NJ 08077-7295 


Check the numbers of catalogs you 
want. Total cost & add $1.00 for 
postage and handling. Enclose 
check or money order payable to: 


POPULAR SCIENCE 


lendose $. for catalogs checked 
+ $ 1.00 postage/handling 


"TOTAL $ 


Harbor Freight 
Pace-Edwards 
Crutchfield 
‘Sunelco 
Home Automation 
Information 
Unlimited 
HER 
PS 2/94 
Offer Expires 8/94 


Harbor Freight 
Pace-Edwards 
Crutchfield 
Sunelco 
Home Automation 
Information 
Unlimited 
HER . 
PS 2/94 
Offer Expires 8/94 


RANDOM HOU 


Item #5010 


SELECTRONICS™ 


$349.00 


Random House™ 
Electronic Encyclopedia 


Features include: 

* 10 megabytes of instantly accessible information 
on 20,000 subjects with a 6,000 year span. 

* Table of contents divides information into 
categories (music, science, geography, law, 
religion, sports, leisure, and the arts.) 

* 8K RAM memory Note pad for personal notes, 
phone #s, shopping lists, etc. 

* Bookmarks/Calendar/Alarm/Calculator/Clock 
are built-in features. 

* Expandable Cartridge slot that allows adding 
new capibilities that will be available later this 
year - Dictionary and Berlitz Translator. 

* 8 line 320 character display. 

* Measures 3.4" x 6.1" x 0.9" and weighs 10 ounces. 


* Conveniently powered by 4 AAA batteries (not 
included.) 


CALL 1-800-639-9505 AND ASK FOR DEPT. 6BFE OR FAX YOUR ORDER 1-207-783-3041 
WRITE TO TMM BY MAIL, DEPT 6BFE, P. O. BOX 821, 550 LISBON ST., LEWISTON, ME 04240 
We accept Mastercard, Visa and American Express or send a check or money order. Please include $4.00 for shipping and 
handling per item. Residents of CA, CO, DC, FL, GA, MA, MO, RI, VT and NY must include the applicable sales tax. Allow 2 to 4 
weeks for delivery. Canadian customers must include an additional $5.00 per order. If you just can't wait, your order can be 
shipped in two to three business days for an additional $8.00. Customer satisfaction is guaranteed. 


[54 Classified Opportunity Mart 


To advertise in this sec 
call Randi or Paul 
800-445-2714 


NU-TEK 


ELECTRONICS 


3250 Hatch Rd. Suite 1 C- Cador Pork, TX 78613 


BE 


with Your Own Calle 
Converter & Descrnamller! 


1-800 [228-7404 


TRUMARK WRIST-ROCKET * 
225 Yard Range! Folding S 7. [5,00 


slingshot holds ammo in handle. 
$15.00 buys slingshot, 70 rounds of white 
Tracer& brand ammo, and extra band assembly. 


TRUMAN SNAPSHOT. 


REPEATER! 
tomatically shoots 


RUBBERBAND GUN 


With 12 
Magnum 
Powerbands 


$ 1 12.25 


POSTAGE PAID. SEND 

CHECK OR MONEY ORDER TO 
TRUMARK 

1835 38th Street 
BOULDER, CO 80301 


PLANS. c» 


Parts. Fast, Fun, Easy To Bu 
1 Seater Plan Set Is Only $ 
Seater or Pickup Plans A 
Or Order All Three For O: 


Send Info Or Call 90. 
Satisfaction Guarantee: y Back 
Sent to: BIKECAR CORP. Plan Dept. 
PO Box 72, Ocala, FL 34478 


AMAZE YOUR FRIENDS!! 
Shoot balls HUNDREDS OF FEET IN THE AIR! Great 
at parties, picnics, for fun, or just for the boom! 


Three sizes available 
‘SOFT BALL 

TENNIS BALL 

RACQUET BALL 


$20.00 
PLANS $5.95 EA, 
TWO FOR $7.95 
SPECIFY SIZES 


“MAKES ANY VEHICLE 
ELECTRONICALLY INVISIBLE 
TO POLICE RADAR" 


ECLIPSE 


TO ODER CALL: GS 
612-783-1666 
TE.K. DISTRIBUTORS , 


$99.” 1-800-228-7404 


3250 Hatch Ra. Suite te Cedar Park. TX. 70613 


WATER BALLOON LAUNCHER 
120 YARDS!! ONLY $12 


JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, I 


* ONE YEAR WARRANTY ON ALL 
PRODUCTS IN WRITING! 

K Buy 2 SAVE 10% ON SECOND 
UNIT. 


* EASY TO INSTALL INSTRUCTION 
BOOK WITH EVERY ORDER. 


ELECTRONICS *k FRIENDLY, COURTEOUS 
SERVICE. 


FOR A FREE CATALOG OR QUESTIONS CALL: 
7914 W. Dodge Rd. #334, Omaha, NE 68114 


FREE DOORS 


si» 


h p to 
Ship to Your Door! 
DEALERS & EXPORTERS WELCO! 


COVER(A 


INSTANT GARAGE 
ALL WEATHER SHELTE 


Ext 


CALL Tol Free 1-800-932-9344 ) Ext 


qu FACTORY || 
203-781-8000 || onec AND SAVE! | 
3-781-8005 OPEN TO THE PUBLIC || 


30 DAY MONEY BACK GUARANTEE 


z a 
STOP wee (RIP AW) 


If you rent video tapes they're The Portable Sawmil 
jamming you too. The "affordable portable” " 
one man band sanmi 


Weighs only 45 tbs, Cuts 
20” diameter logs into 
lumber. Minimum 1/8" 10 
maximum 9” thickness, 
Prices start at $1299. 
Write or call for free 


brochure 
Better Built 
CORPORATION 
(508) 657-5636 
wie aE SB 


tomatic no adjustm 
*Digital state of the art 
*1 year warranty 


—— - = 
c PUTER ERASE 
[| BAD CREDIT FREE 
UN E UE. ETAS 

tens of years of AAA credit in your credi 
rus ESTA 


= 1-800-967-2603 
ir 402 3266 Sal a GTI a 
RIRI TOR JNLIMITED E T Lien CA fi 


Classified Opportunity Mart 


FREE 
CATALOG 


© CABLE T.V. BOXES — ALL TYPES © 
| LOW PRICES — DEALER PRICES + 


^ ACE PRODUCTS ^ 
1- 800 - 234- 0726 


"BUY WHERE THE DEALERS BUY." 


—— 
PRECEPIT 


m MEGA Lenin] 


«Parts Kt Available 
+ Easy to Build 
+ Approx. Cap. 200 lès. 


CABLE TV 


Converters & Descramblers 
*Tocom * Oak 

* Jerrold * SA 

* Zenith * More 


Why lerte unbearable, monthly 
fees when you can buy for less 


zXCABLE TVE 
ESCRAMBLER 


Money Back Guarantee 


-800- 930-1843 


WEST PRICES!! Quantity Discounts!! 


DEALERS WANTED — 9-6 MON-FRI 
EARN EXTRA SSS SAT 10-2 CST 


ise have MODEL used in your area w um calling} 


nt. 
m i nm Moss PS 
MN 55449 


T.V. BOXES 
CONVERTERS / DESCRAMBLERS 
Why Pay Rent 
Call for FREE Catalog 


1-800-972-2779 


FREEDOM 
ELECTRONICS 
4360 NE 11th Avenue 
Ft. Lauderdale, FL 33334 Ez] 


Plazac Sales, ine. 1800A WREAU 
RROLD PANASONIC SA'S ETC 
ABLE TV CONVERTERS PLUS 


ial Dealer Prices! «Compare our Low 
hil Prices! «Guaranteed Prices + Warranties! 
*Orders shipped immediately! C.O.D. 


* WE'LL BEAT ANY PRICE * 


Nal. sales. Dealers Wanted, 


WEDI DARE fea pov iene erence tana) 
dive. This is not a ‘wet sub" No | 
dhe pear is wor ake your frends or 
seg rides. 2 & 3 person mode 
In production since 1987. Build 
four own from a Kt! Info pkg 
999 20mm action video | 


Panasonic, Coble TV Converter 


VIDEO STABILIZER 


‘ALL 800-487-2225 


iault, Inc, —— essere itae td. Sn 310 Raph, Ne 27015 


Studies suggest that long-term 
exposure to ELF electromagnetic 
fields may cause cancer and 
oiner serious nesses. TVS. 
computers, electic appliances 
and power ines generate these 
fies. Now you can de 
tect them with MFD-1 
Magnetic Field 
Detector. It includes a 
(y. easy-to-read 


Only $39.95 + $5 S&H. 
Tel: 616-641-7645 Fax: 616-641-5738 


JERROLD 
OAK * HAMLIN 
ZENITH 
PIONEER 


SCIENTIFIC 
ATLANTA 


*? 


|f CABLE TV DESCRAMBLERS 
CONVERTERS 


AT UNBELIEVABLE PRICES 


READY TO SHIP 
One Year 
Warranty 


Converters as low as 


3599 


can (800)950-9145 


1470 OLD COUNTRY ROAD, SUITE 315 PO PLAINVIEW, NY 11803 NO NY SALES 


SOLAR TRIKE VIDEO 


PISTOL CROSSBOW 


Available—Now on 
| Pas SALE! 


* Portable 
|e Very Powerful 

* 80 Ib. Draw Weight 

* 70 Yd. Pinpoint 

Accuracy 

e Outstanding 
| Performance 
FEATURES: -Target included 
Diecast Gun Body - 5 Alum.-Tipped Bolts 
|- Polyester String - Suspension Steel Bow 
|- Adjustable Sights - Spare String @ $5 
[-EZ-Hand Cocker - Spare Bolts (12 Pk) 6 $7 
Ec a 
[For immediate delivery send check or money order: 
| 


RDS CO. 
|156 Colony Ln., Manaia; 
HARGE IT! or 


‘Satisfaction Guaranteed 


CABLE TV 
DESCRAMBLERS 


Converters & Accessories 


SAVE MONEY! OWN YOUR EQUIPMENT 
E — You now have a 
| choice to own your 
Cable equipment to 
| access all premium 
and basic channels. 
E offer the lowest 
prices on all major 
b. ndi Bran names includ- 
LJ D, Jerrold, Scientific Atlanta, Tocom, 
0 day trial period and 1 
o. if you are tired of the rising 


CALL FOR YOUR FREE CATALOG TODAY. 
‘Add-On Cable Company 
800/334-8475 
AMEX/VISA/MASTERCARD/COD 


Buy Factory Direct, Buildityoursell 
16X31 * 25X 47 
35 X 55 © 50x121 


800-888-4606 sre. 


POPULAR SCIENCE FEBRUARY..1994.e 93. 


GET RID OF ENDLESS 
MONTHLY EQUIPMENT 
RENTAL FEES! 


Owning your cable 
equipment saves you 
the high cost of 
monthly rental 
charges, and gives 
you complete control 
of your TV. 


We have the Best in 


Everquest * Panasonic * Jerrold * Zenith * Pioneer 
Scientific Atlanta * Oak * Eagle + Hamlin * Tocom 


TOW 
Ca eo 
b xs sl 


875 S. 72nd Street * Omaha, NE 68114 


Order your FREE catalog today! 


*Descramblers i 


*All Makes & Models 
*Quantity Discounts 
*30-day Money Back Guarantee *Best Warranties 
Show Time Cable COD 
643 N 98th St STE 260 MasterCard 
Omaha, NE 68114 Visa*Amex 


1-800-643-4258 Discover 


CABLE TV 
DESCRAMBLERS 


ALL BRANDS x BEST EQUIPMENT 
60 DAY TRIAL / 1 YR. WARRANTY 


CABLE BOXES, INC. 
1127 Hilltop Dr., St. Louis, MO 63132 


800-237-4951 


JAM Radar FUJITRONICS-FOX 400 


FOK 400- The workts most 
advanced ral ammer. 
covers X Kekar Laser 
Prevent radar laser guns 
‘dianing your speed T 
Ducem onies ONLY $ 139 s/^isos 
So day money back guarantee 
ITo Order.(800) 532-1152 (2 
Free Catalog Sent to: — info. (713)587.6959 (24h) 
SuperProduct ias s.w Fay, #104, Supariana. T 


| | THE KEY TO BUILDING A SAFE HELICOPTER. 
IS TO SELECT A SAFE DESIGN 
BooMet Contains: Des 

|. omm HA 
Relabity 


US p E 
Te US Funds ony T 
Only. Moses Oty. 0K 73140 


CABLE BOX 


WHOLESALERS, INC. 


BEST BOXES 
BEST PRICES 
Immediate 
Shipping 
COD's 


Satisfaction Guaranteed 


FREE Catalog 
Call Now 


800-841-7835 


ID WE'LL MAKE 
AN EXCLUSIVE DEALER 
max 
6 wheel drive AT V 


[Amphibious / 


passenger 
models 


Call Toll-Free 1-800-25: 


2511 


| | From anywhere in the 


| T6J sme. 


140,000 BTU 


‘Gate Paro 
0 texas Dec Ha 


L TERRAIN VEHICLES 


ALTERNATE ENERI 


FREE HYDROGEN FUEL and OXYGEN from 
| water. Generator uses solar cells. Plans and Kit 
$15.00. Prairie Power, #194 Southpark Village, 
3803 Calgary Trail, Suite 1331, Edmonton, AB, 


| | FREE HEAT from WASTE OIL 


GIANT SOLAR PANELS $44.00! : 
$3.00. QUAD ENERGY, P.O.Box 69 
Houston, TX 77269. (713) 893-0313. 


WIND/SOLAR ELECTRIC SYSTEMS. El 
Tractors. COMPOSTING TOILETS. Pa 
Refrigerators. Solar Cookers. Grain 
Efficient Lights. Catalog $4. KANI 
WINDPOWER, R 1P, Holton, KS 66| 
913-364-4407. 


AWESOME SCIENTIFIC DISCOVERIES 
pressed by government/industry. $2 cai 
Borderlands, Box 429, Garberville, Calil 
95542, 


FREE ENERGY! Fuel-Less Motors and 
erators! H&A, R2EPS Bowling Green, 
63334-9350. 


wood, yardwaste. Make Heat, Electricity, Si 
AIC. Detailed guide. $30.00: GLOBAL ENEJ 
P.O. Box 5617, Madison, WI 53705. 

NEW! BUILD AMAZING LIQUID PIS 
ENGINE from pipe fittings. Easy Plans. 
information. ABCO, Box 306-S2, Semi 
MS 39479. 


ARTS & CRAFTS 


“GETTING Started In Stained Glass" $| 


-NEONART— 


Home Study Coun 
Neon Art 


HOME MICRO-UTILITY Cogenerate. sd 


MASTERPIECE REPLICAS of 19th Cen 
greatest Oil Paintings, Museum Collect 
Handwork like, touchable Brushstrokes, st 
$9.95. Details $1.00. Linmark, Box 10200 
Worth, TX 76185. 


ASTRONAUTICS 


30 ANTIGRAVITY METHODS! "FREE El 
GY" GENERATORS! 200 UNCONVENTIO 
TECHNOLOGIES! AMAZING ARCHI 
CATALOG! Send $2: Rexco, Box 19250, . 
NV 89019. 


THE SECRET SPACE PROGRAM. B 
$10.00, Catalog-$1. THE SECRET INFOI 
TION NETWORK, Box 3185, W. Sedon: 
86340. 


AUDIO & VIDEO EQUIPMENT 


TELEVISION COMMERCIAL ZAPPER, Re 
or mute sound from Television comme 
using standard Universal Remote. Plans $1 
Global Energy, P.O. Box 5617, Madisor 
53705. 


AUTO SUPPLIES. & EQUIPMENT 


ALTERNATOR Generator Rebuilding E 
Price: HV Te jies, 7505 Barkenting, 
Vegas, NV. 89128. 


AUTOMO! s 


GOVERNMENT SEIZED Vehicles from $ 
Fords. Mercedes. Corvettes. Chevys. Su 
Buyers Guide. (1) 805 962-8000 Ext. 5-20 


CORVAIE 


Hot Rod, Buggy, or Stock. We stock OV 
8000 parts in our GIANT 400 page ii 
trated catalog: Rushed - $4.00 
CLARK'S CORVAIR PARTS, INC 
Rt. 2, Box PS, Shelburne, Ma. 013 


DRUG SEIZED Mercedes, Fords, Porsi 
Vans, Trucks, houses: Seizures, Box 5148 
Ontario, CA 91761. 


FUEL ATOMIZER 2009 Famous, smal 
doubling gas mileage for many. Save gas 
earn money. Costs less than $150.00. ( 
anteed. Free information, call: 800-647- 
WYOMING INSTRUMENTS-A NAME Tt 
TRUSTED. 
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AUTOMOBILES (Cont'd) 


APOR CARBURETOR TRIPLES MPG. Free 
formation. H&A, R2PS Bowling Green, MO 
3334-9350. 


ITECH SCIENTIFIC CAR WASH BYPASSES 
EED FOR WATER! No water needed! Bio- 
agradable. Free details. YODER & CO. 29495 
R. 50 (B-1), Nappanee IN 46550 800-835-2246 
XT. 183. 


prove mileage and performance from your 
stomobile or truck with easy tips from a profes- 
onal technician with over twenty years experi- 
ice. Send $10.00 to: Ed Kucera, 509 N. 27th, 
shland, Nebraska 68003, 


‘Start receiving this magazine 
loin the ~~ p 
?opular 
Totorcraft. 
Association ` 


L3 


END. ie 539 Caaca / Specat rmes tor omer cns 
Jal. phone or tax to PRA Dept A. PO Box 8756 Clinton LA 70722 


(504) 682-3545 
VSAMaste Card 


OOMERANGS! HI-TECH DESIGNS. Amazing 
cience Project Fun. . . Returns! FREE Catalog. 
oomerangMan, 1806-2 N. 3rd., Monroe, LA 
1201-4222. 


IRBOATS - Hovercraft - Airdrives. Propellers, 
gines, Plans. Catalog $5.00. Arrowprop, Box 
JOP, Meeker, OK 74855. 


‘Package Catalog. 
hour Acton Vide 


AenoC afte HOMEEN d 
= 


[SOURCE! BOOK 


BEER & WINEMAKING 


REE BEERMAKING BOOK Catalog. Finest 
'gredients, fast service. Make rich beer without 
dditives or preservatives, (800) 852-9545, SPI 


|INEMAKERS-BEERMAKERS Free Illus 
fed Catalog - Fast Service - Large Selection - 
|sa/Mastercard - (816) 254-0242 KRAUS, Box 
B50-N, Independence, MO 64054. 


[ee Catalog. Brew quality beer yourself easily 
ll Windriver Brewing. 1-800-266-Hops 24 
urs. 


GINNERS SPECIAL, Free Catalog and 
reat Prices. Call U-BREW 1-800-845-4441 


prth Myrtle Beach, SC 29582. 


Brew and Distill Your Very Own... 


| BEER! LIQUOR! 


| Jn Your Own Home With Supplies 


From Grocery and Tjardware Stores. 


| Save Moneyil! Handbook only $695. write: 
| * BREWMASTERS * 


6623 Kingsbury, Suite 3W, St. Louis, MO 63130 


BETTER HEALTH 


ERBS— YOHIMBINE, PAU D'Arco and others. 
btalog $1.00 (refundable). Jude Herbs, Box 
JGPS. Huntington Station, NY 11746. 


tilled. (800) 874-9028. Box 45982, Center Hill, FL 
33514-0459. 


STOP SMOKING. Let senior specialist help you. 
$10.00 to Dr. D., P.O. Box 2139, Friday Harbour, '- 


WA 98250. 


PMS-causes, diagnosis, treatment, symptom 
management-16 pgs $4.95. Artery 
Bypass Surgery-procedures, pre- and post-op 


SECRETS to Healthier, Better You Booklet- 
$3.95. Y&K Associates, P.O. Box 74213, Davis, 
CA 95617. 


BINOCULARS 


HIGH QUALITY RUSSIAN OPTICS. We have 
it all, FREE CATALOG—DAILY SPECIALS! 
INTERTECH 1-800-945-9103, MC/VISA. 


BOATS, MOTORS & EQUIP. 


BOAT PLANS — PATTERNS — KITS — 
Unsurpassed selection. 168-page DESIGN 
BOOK — $4.00. GLEN-L, 9152 Rosecrans, Box 
1804/PS4, Bellflower, CA 90706. 310/630 6258. 


BOAT KITS — PLANS — PATTERNS — 
EPOXY — FIBERGLASS — SUPPLIES — 250 


DESIGNS — 6'/70' — Powerboats — Sailboats 
— Hydroplanes — Tunnelhulls — Canoes — 
„Kayaks — Dinghies — CATALOG — $2.50. 
"BOOK “Amateur Boatbuilding” — $6.00. 
CLARKCRAFT, 16-7 Aqualane, Tonawanda, 
NY 14150. 


BOOKS & PUBLICATIONS 


MANUSCRIPTS WANTED, all types. Subsidy 
publisher with 70-year tradition. Call 
1-800-695-9599. 


‘Treasure Quest , The Journal of Lost 
Treasure, Shipwrecks and Recovery. 

metal detecting, archaeology. Sample copy 
$4.00, 160 pages. Treasure Quest ine, 
P.O. Box 10030-PS, McLean, VA 22102-8030. 


JOB SEARCH GUIDE. Get organized with this. 
150-page notebook. $20, Combine, Box 13548, 
Austin, TX 78711 


FREE ENERGY IS POSSIBLE! "Space Pow- 
ered Generators" Detailed! Complete 192 pages, | 
85'x1r, REPORT. Just $27.77. 
SJL Publishing, Magnetics Development, 
Hanna, IN 41 


"The Message Given To Me By Extra- 
terrestrials” by Rael, 295 p. All life forms have 
been genetically engineered by Extra- 
terrestrials. Send $13.50 to U.S.A.R., P.O. 
611793, N. Miami, FL 33261 (PS). 


Popular Science, Mechanics Illustrated, others. 
19205 through 80's. Hundreds. 804 Cedar, Lee's 
Summit, MO 64086. 


PUBLISH YOUR BOOK! Free guidebook to sub- 
sidy book publishing. Vantage Press, Dept. AP, 
516 West 34th Street, New York, NY 10001 


AT HOME! 


+ PROVEN SCIENCE DESCRIBES 
HOW TO SYNTHETICALLY 
PRODUCE PRECIOUS METALS. 


* 260 PAGE BOOK - EASY READING. 


* STEP-BY-STEP DETAILS ON HOW 
To cREATE NUCLEAR 
CHANGES OF ELEMENTS. 


+ TESTED IN 
UNIVERSITY/GOV'T. LABS. 


+ CONCLUSION OF 
4-YRS RESEARCH. 


* LEARN THE SCIENCE OF 
THE NEXT CENTURY! 


* 30-DAY RISK FREE GUARANTEE! 


$69.95 * $3.50 S/H, CHK/MO 
DISCOVERY PUBLISHING 
PO BOX 67, WESTBORO,WI 54490 


800-689-7780 


BURGLAR—FIRE ALARMS 


Are BURGLARS bugging you? Patent holder 
King has stopped pros 100% for 20 years! Kits, 
all properties—708 344-7877. ea 


BUSINESS OPPORTUNITIES 


PIANO TUNING PAYS: Leam with approved 
home’study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, CA 
95037. 


FROM GOV'S BEST KEPT SECRET, THE 
DISABILITY CONSULTANT 


ADVANCED PAY, FREE TRAVEL & MORE 
FREE BOOKLET-CALL 


303-766-1111 
BOX 460058 + AURORA, CO 80046 


LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $500,000. Free re- 
corded message: 707-448-0270. (JG6) 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS 
SUPPLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


$225 DAILY “CHROME PLATING” AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY, (FREE) information: Chrome, Box 2285, 
Waldort, MD 20604. 


EARN $60,000 YEARLY | 


Repairing (not replacing) stone damaged wind- 
shields and plate glass. Learn how a 3 minute 
repair can earn you $1200/week! 


Ae Mnr 1-800-695-6224 l 
NUS/OPTIKLEER, LYNN, MASS. 01904 || 


| CRACK REPAIR 
— OVER A FOOT LONG 
TANT? HUGE DEMAND! 
IALT GM BORNE TN 
à Aline B-O-N-D;* Inc.. 
fe 1 (800) 347-2820 


3696 Beatty Drive, Riverside, CA 92506 


T-SHIRT PRINTING MACHINES. We manufac- 
ture professional single and multi-color screen 
printing equipment. Inexpensive, Brochures, 
Prices, Information Pack $1.00 (refundable). 
Catco, 12201 NW 35 St., #102-PS, Coral 
Springs, FL 33065. 


GIANT TV 


DON'T BE FOOLED BY IMITATIONS! 
Build the best gant screen projection TV for home or high 
profit with lenses and screens utilzed by SONY. ZENITH, 
SYLVANIA. and MAGNAVOX! Simple construction" Illus- 
trated information. Profi pun. and complete parts catalog 
S2. Money back guarantee! Earn $100 000 yearly" 
POLI-VISION GIANT TV 


187 CYPRESS ST., THROOP, PA 18512 


REPAIR CRACKED WINDSHIELDS 
Earn $90,000 Yearly Repairing 


not replacing - 
Large Cracks i in Windshields 


CALL 1-800-826-8523 


orwrite The Glass Mechanix Inc. 
4555 NW 103rd Ave. «Ft. Lauderdale, FL 33351 


OWN YOUR MAIL ORDER BUSINESS SELL- 
ING BOOKS. TPCE, BOX 4113, TORRANCE, 
CA 90510. 


$1804 MONTHLY! Buy/sell cars (spare-time). 
Revealing proof! Write: CODEX, 507 Oak Drive, 
Friendswood, TX 77546. 


NEED MONEY? Free Grants, Signature Loans, 
Free Foundation Money. Sources: Box 5529-YX, 
Diamond Bar, CA 91765. 


$300.00 PER DAY just mailing letters! Details 
$1.00 (cash) Moneymakers/S, Box 32368, Palm 
Beach Gardens, FL 33420. 


TAKE PICTURES for profit. Worldwide Oppor- 
tunity. CAMERA VENTURES, Box 771, Lamara, 
CO 81052. 


MAILORDER MILLIONAIRE reveals money- 
making secrets! Free exciting cassette. Melvin 
Powers, North Hollywood, CA 91609. 


$1,000's WEEKLY MAILING LETTERS. 
GUARANTEED! Free postage/supplies. Free 
details. GENISIS, BOX 215-PS, BROOKLYN, 
NY 11204. 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(303) 674-2219. Recorded Detail 


RECORD VIDEOTAPES—At Home. $5,000 
Monthly Possible. No pornography. Free Details, 
Write: CMS Video Company, 210 Loma Square - 
#1635, Birmingham, AL 35216. 


Distribute unique electronic product. Manu- 
facturer, Box 28307, Kenneth City, FL 33709. 


MAKE Rubber Stamps. High Proftale. Fiee 
ils. STAMPER, POB 22809 (LLC), Tampa, 


Ag p 


BUMPERSTICKER PRINTER. Cheap, simple, 
portable. Free details. Bumper, POB 22791 
(LLC), Tampa, FL 33622. 


$1,500 WEEKLY mailing our circulars!. . . Begin 
NOWL. . FREE packet! MESA-L1 Box 4000, 
Cordova, TN 38018-4000. 


MAKE homemade “how-to/opportunity” book- 
lets. Mine have earned $436,097. Money never 
stops. Free information. Booklets, 507M Oak 
Drive, Friendswood, TX 77546. 


INCORPORATE IN TAX-FREE NEVADA! Do 
business worldwide. $100 + costs. Information 
Free. (702) 474-0013, Attorney. 


Dissatisfied? Be your own boss! ChT Cos. Inc., 
P.O. Box 030135, Ft. Lauderdale, FL 
33303-0135. 


$900.00 WEEKLY—Beginners Dream. Mail- 
order SECRET Pius Success Package. Free 
Information. PSI, 17610 Drummond Dr, Tinley 
Park, IL 60477-7346. 


FREE CATALOG! 33 ways to earn extra money at 
home. Write: Key-Ways, Box 86884-PS9, Port- 
land, OR 97286. 


$40,000 ON 1/3 ACRE! New hydroponics - inex- 
pensive, pleasant, practical! Free information. 
Planter's, Box 681804, Franklin, TN 37068-1804. 


ProSing Karaoke Makes $300 Nightly; You Run 
Show; Parties; Clubs; Equipment Sales; Free 
Report: 1-800-800-8466, 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541 


Travel Agency—Start Your Own. $3870 No ARC 
Bond. Information. 800-926-5600 24 hours. Lim- 
ited computer offer. 


$392.00 from sq. ft. plywood. (HUGE DEMAND) 
Revealing proof $1.00 (Refundable). Woodwins- 
PS, POB 859, Bridgewater, MA 02324-0859. 


UP TO $1000/WK! Recycle catalytic converters, 
gold, other metals! Free information. Hornsby, 
Box 681804, Franklin, TN 37068-1804. 


BE YOUR OWN BOSS 


Repair Cracked Windshields. It's Easy. We'll 
teach you how to start and run your own busi- 
ness. Keep all the money you earn. Patented 


Equipment. FREE valuable report. 
CALL 1-800-321-2597 


GLAS-WELD SYSTEMS, INC. 
Box 5755-C + Bend, OR 97708. 


#1 MONEY MAKER Spare Time! No Selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Report 
reveal everything. Real Money, 333-PS3 SW 5th 
Street, Grants Pass, OR 97526. 


IMPORT-EXPORT opportunity, profitable world- 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. 
Experience unnecessary. Free Report 
Mellinger, Dept. C2693, Woodland Hills, CA 
91367. 
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BUSINESS OPPORTUNITIES (Cont'd) 


Your Ticket to Success 
‘Your Product*Our Sales Force | 


i Nationwide sales force looking for hot new 1 
I | products to market. NYSE company. i 


Market Pros New Products VP. | 
T Suite 1100-B, 1750E.Golf Rd. — | 
j Sons burg, IL 60173. 1 


T 


tion And Samples Only $10.00. 
1-800-257-2274. 


CASINO GAMBLING DEALER SCHOOL Nov- 
elties. Big seller New York City. You sell your 
area. Great mark-up, heavy volume. Write for 
information. S. J. Lee, P.O. Box 333H. Dept. 9, 
Scarsdale, NY 10583. Fax 914-723-3913. 


EXCELLENT INCOME—ASSEMBLING “SIM- 
PLE" PRODUCTS AT HOME! DETAILS: CALL 
TOLL FREE (800) 844-8244 EXT. 403A. 


Be your own boss! 1001 fast, easy ways to make 
money! Free! Rush name, address. Money Mak- 
ing, Dept. PS, Box Z, Studio City, CA 91614. 


EXPLOSIVE 9004 OPPORTUNITY! 
$15,000.00 MONTHLY EARNING POTEN- 
TIAL. No investment. Details: BCD, Box 
820562-S, Vicksburg, MS 39182. 


DELAWARE INCORPORATIONS195 inclusive: 
800-808-8881; fax 302-368-1059; SIMILEX, 
INC.; also—Eastern European business ser- 
vices. 


MASSAGE SANDALS. Steady income. Free 
samples. Tsuboi, 1007 Edwards, Burlingame, 
CA 94010. 


MAILORDER OPPORTUNITY: Start profitable 
home business without experience or capital 
Free book. Mail Order Associates, Dept. 580, 
Montvale, N. 07645. 


EASY Business! Earn $1,000's WEEKLY! De- 
tails - Rush Long SASE: M+ M, 1007 N. Federal 
= #221PS, Ft. Lauderdale, FL 33304. 


Reprint Rights! Instant business. Free catalog. 
Solutions, 4255P Flitter, Mississauga, Ontario 
LSL 2J5 Canada. 


Mail Postcards! Easy Money! FREE Oppor- 
tunities Directory! Videx, Box 1664lB, Stow, OH 
44224. 


MILLIONAIRE'S WIDOW REVEALS Husband's 
Moneymaking Secrets, FREE Details, Box 2355, 
Redwood City, CA 94064, 


WORK. AT HOME, 101 GREAT OPPOR- 
TUNITIES. $2.CASH. M.O. THOMPSON ASSO- 
CIATES, 8825V2 La Mesa Blvd, La Mesa, CA 
91941. 


NEW 2000% PROFITS—in moldmaking/ 
Casting. Free information: Caster, Box 
16586(P2) Memphis, TN 38186-0586. 


JOIN HOME-WORKER'S ASSOCIATION— 
Get "Guaranteed Legitimate" home- 
employment offers! FREE Information! Write: 
Association—PS294, Alexandria Bay, New York 
19607-0250. 


$25.00/POUND PAID For Aluminum Scrap? 
(YES .... Free Report!) Write: Ameri 
P294, Alexandria Bay, New York 13607-0127. 


MAKE MONEY Putting pictures on T-shirts, 
mugs, buttons and more with a CASI Video 
Imaging System. New technology allows you to 
superimpose a person's face onto different bod- 
ies and magazine covers. Imagine eaming up to 
$1,000 per day in this all cash business that has 
over 16 years of proven success. For free infor- 
mation call 800-457-2274 or fax 914-376-7580 
or write CASI, Dept. 152, 6 Executive Plaza, 


Yonkers, NY 10701 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! Freebies! 
Information (stamp): DDN. Box 20152-G, 
Ferndale, MI 48220. 


27,149 Products, Direct! . . . TAIWAN, PHILIP- 
PINES, HKONG!! Samples Small lots .. . 
Freebies! Echo, Box 739-C24, Shalimar, FL 
32579-0739. 


FAMOUS NAME REPLICA WATCHES. Au- 

thentic Re-creations. Excellent Quality. Low 

Prices. Brochure. 1-800-553-4334. 

WHOLESALE Bargains, Freebies, Giveaways. 
Wholesale, 


Closeouts. 90% savings. Box 51488- 
Y, Ontario, CA 91761 


CABLE EQUIPMENT 


PO Box 26 * Wood Dale, IL 60191 
(708) 766-5222/Fax (708) 766-5269 
Call CST Mon.-Fri. - 9-5 / Sat.-10-2 
JERROLD * SCIENTIFIC ATLANTA 
OAK * ZENITH * HAMLIN * PIONEER 
Converter Only * Hand Helds 
Ch. 3 Filters * 3 Ft. Jumper Cable 
ViSA/Mastercard [7] C.O.D. 
Orders Only 1-800-735-5912 
10 Yrs. Experience 
6 Mos. Warranty 
(NO ILLINOIS SALES) 


SBAS 


NEW! GROW EXPENSIVE PLANTS. SELL 
FOR 2,000% PROFIT. Free information. 
GROWBIZ, Box 306-52. Seminary, MS 39479. 


MAKE $50.00/HOUR REPAIRING CHINA & 
POTTERY. Easy-enjoyable home business. 
(Free) information kit: Restore, Box 186, Webster 
City, IA 50595-0186. 


START IMMEDIATELY! EARN $1300 A WEEK 
AS A HOME-BASED 900 COORDINATOR. NO 
SELLING OR EXPERIENCE REQUIRED. CALL 
PASE(HT-5054) 1-900-896-7377 ($1.49 MIN/18 
YRS +) 


Eam Thousands Selling information by mail 
Free details. BOE, Box 3065-C, Daytona Beach, 
FL 32118. 


FREE CATALOG Discount Advertising & 
Mailing Services Make your business grow! 
Send LSASE: Larry Chiappone, Box 1300, Dept. 
11028, W. Babylon, NY 11704. 


UNLIMITED INCOME POTENTIAL, GUAR- 
ANTEED. Incredible New Opportunity, Huge 
Market, No Competition. SERIOUS INQUIRY 
ONLY PLEASE. Send Refundable $5.00: CJBS, 
11160 Veirs Mill Rd. L-15, Dept. 219ps1, Wheat- 
on, MD 20902. 


FREE! Long distance calls. Learn to benefit from 
everyday telephone useage, create a lifetime 
income. Send $2.00 (P&H) to: J&B Enterprises, 
Dept. PS113, PO Box 23784, Knoxville, TN 
37933-1784. 


CABLE T.V. EQUIPMENT 
Why Pay High Rental Fees? 


Replacements for all models. 60 day uncon- 
ditional money back guarantee. Low Prices. 
Ship within 24 hours. SSAE for tree catalog. 
Visa. MC. COD. Let our experience work for 


"' 4-800-243-3967 
== ‘SKYLINE SYSTEMS INC. = 


114 S. Euclid Ave. 
Park Ridge, IL 60068 


CABLE TV CONVERTERS. Jerrold, Zenith, Pi- 


oneer, Oak, Scientific Atlanta, and many more. 
12 years experience gives us the advantage. 
Visa/MC AMEX C.O.D. Electronics, 
Inc. 1-800-952-3916. 1125 Riverwood Dr., 
Burnsville, MN 55337. 


Cable/Satellite Descrambier actually “cleans” 
all picture distortions GUARANTEED. Send 
SASE-Info, $14.95-Plans, $94.95-Kit. Mystical 
Electronics, P.O. Box 867, Stonington, CT. 


CABLE T.V. CONVERTERS Jerrold, Oak, Sci 
entific Atlantic, Zenith, & many others. "New" 
MTS stereo add-on: mute & volume. Ideal for 
400 & 450 owners! 1-800-826-7623. B&B INC. 
3584 Kennebec, Eagan, MN 55122. 


CABLE TV DESCRAMBLERS—NOBODY 
BEATS OUR PRICE! Quantity Discounts, 24 
Hour Shipping-All Brands. Call: V.C.I. 
1-800-677-0321. 


CABLE TV CONVERTERS 
L&L ELECTRONICS INC. 


1430 Miner St. Suite 522 Des Plaines, IL 60016 


Save $100's 


1-800-542-9425 


Purchaser must agree to comply with all State and Federal 
laws regarding private ownership of cable TV equipment 


PREVENT DESCRAMBLER DAMAGE— 
Snooper ver 
1 


SATELLITE AND CABLE DESCRAMBLEI 
lection. From $34.95. Free catal 


CABLE TV 
DESCRAMBLERS 
CONVERTERS 
ACCESSORIES 


SAVE $$$ DON'T RENT 


30 DAY MONEY BACK GUARANTEE 
PANASONIC, OAK, JERROLD, 
ZENITH, SCI IFIC ATLANTA 
PLUS MORE!!! LOWEST PRICES!!! 
AA Electronics 


CALL 1-(800)258-9512 


CABLE TEST-CHIPS AS LOW AS $9.95, FOR 
TESTING CABLE BOXES IN FULL SERVICE 
MODE. JERROLD: PIONEER; PIONEER 
CUBES; TOCOM 5503/5507; SCIENTIFIC 
ATLANTA; ZENITH; REMOTES $10; N.E. 
ENGINEERING 1(800)926-4030. 


Cable TV 
DESCRAMBLERS! 


These are the ones you've 
been Looking forl 


OWEST PRIC! 
VUEOLT BEATS d CE 
Day Money Back Guarantee 
= FREE CATALOG — — 


1-800-618-7480 
Call 24 Hrs - 7 Days a Week 
WE SHIP IT TODAY - YOU GET IT TOMORROW! 

NOTE: cf également Used in Your Area 


National Electronic Wholesalers +*+: 


CABLE DESCRAMBLERS!! Jerrold, Scientific 
Atlanta, Zenith, Pioneer. We offer competitive 
prices, experienced representatives and best 
service around! PREMIER CONCEPTS, (800) 
977-3643. 


CABLE T.V. DESCRAMBLERS, most models, 
best prices, all guaranteed! C.O.D. Orders & 
Catalog Only. 1 (800) 337-CABLE; (206) 
944-9134 Info. CABLE CREATIONS. 


CABLE Test Chips. Puts cable box into full ser- 
Vice mode! $29.95 to $59.95. 1-800-452-7090; 
(810) 902-0841. 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambier for LESS than $12.00 in 
SEVEN EASY STEPS! RADIO SHACK Parts 
List and FREE Descrambling Methods that 
COST NOTHING To Try, Included. Send $10.00 
to: Information, Dept. 3, P.O. Box 669, Seabrook, 
Texas 77586. For C.O.D:s 1-713-922-3512 Any 
Time! 


x CABLE TV x 
DESCRAMBLERS 


CONVERTERS x ACCESSORIE 


e Bronds « Great 


vice + 


'e Delivery Lowest Prices x 


Cable descramblers and test aids. All mod 
available. Zenith ST1600, $199.00. 30-day m 
ey back guarantee. CALL FOR PRICE Visa/h 


Discover. 800-256-2880. 


Revolutionary Technology: Universal Box Wo 
On Jerrold Or Pioneer Syste 
1-800-676-6342. 


CABLE TV converter box turn-on test. They 
stay on until your done testing. Lowest pric 
available. TAZ Electronics, wholesale distri 
tors have the chips. 1-800-800-8532 
1-800-800-9521 


CABLE DESCRAMBLERS, test turn-on kits 
smoke, no mirrors, just low prices! Call every, 
else, then call us for the best price. We pay c 
for cable equipment. No Florida sales. (3 
425-0751 


CABLE TV CONVERTERS & D 
SCRAMBLERS: PERFORMANCE ELE 
TRONICS has what you need! Quality Ca 
Equipment at the lowest prices guarante 
Knowledgeable and professional sales ror 
sentatives who are ready to help you! Call 
today for your FREE CATALOG! PERFC 
MANCE ELECTRONICS, IN 
1-800-815-1512. 


CATALOGS 


Ask for our Distinguished Catalog, for purcha 
Duty Free, Tax Free U.S. G.B. Enterprises Ri 
680 Joseph Apt. 108, Hull Quebec, Canada , 
4A9. 


POLICE—FIRE SCANNERS, CB'S MARI 
2-WAY, ANTENNAS, HPR, BOX 192241 
DENVER, CO 80219. 


COMPUTERS 


FREE CATALOG-ON-DISK. IBM Compal 
ShareWare. ASP Approved Vendor. BUST 
SOFTWARE, 1-800-598-7238. 


UNBELIEVABLE ARCADE games plus ho 
business, Windows, utility, and education | 
shareware. FREE CATALOG, sample ga 
$3.00. Professor Rock, 516 South Han 
#265P, Clayton, MO 63105. 1-314-862-921 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses, boats, computers. Seizures, Box 
51488-YD, Ontario, CA 91761. 
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CABLE CONVERTERS, ACCESSORIES BE- 
LOW WHOLESALE! Immediate delivery from 
giant stock! COD orders only. 1-800-995-1749. 


SCRAMBLING NEWS. Technical info on cable 
and satellite descrambiing. No equipment sales. 
Free catalog. Voice/FAX 716-874-2088. 


MAKE $1000's WITH USED COMPUTER 
Handbook tells you how! $8.00 to: Leo, 1: 
Hooper Ave, #235/PS, Toms River, NJ 087: 


COMPUTERS (Cont'd) 


^puter Control of Your Home. Third Gene- 
n Software for economy, convenience, se- 
ty. Free Brochure, 1-800-2-COCOON 
- 66, 


ECTORY 100+ Sources of Public Domain, 
2ware And, Sharware Software. Including 
ROM, Graphics, Games, Utilities, Adult, etc. 
2OMP, P.O. Box 359B, Stottville, NY 
72-0359. 


JATTERY MASTER SWITCH 


isconnecis all electrical circuits with 
simple turn of the knob. Attaches to 
attery in minutes. Heavy duty. Suitable 
»r 12 or 24 volt batteries. 
liminates battery drain, prevents elec- 
ical fires, provides emergency cut-off. 
‘emove knob to stop theft and 
nauthorized operation. 

$14.95 each postpaid 

Add $1 for side post adapter 

Lo eD "S 

Box 27-PS, Tyrone, PA 16686 
$1404 2009 


Quantity discounts—12 units or more. 


CONTACT LENSES 


/ YOUR CONTACT LENSES (ALL BRANDS) 
WHOLESALE PRICES. 70% SAVINGS. 
AMPLE—DISPOSABLES (a 17.00 INFOR- 
TION 800-521-3511. 


DO-IT-YOURSELF 


LEPHONE LISTENING DEVICE 


Record teephone conversations in your office or 
ome Connects between any cassette or ape 


z recorder and your teephone ine Starts auio 
mabcaly when phone is answered. Recors toi 
teu. in, 8488 D cowersanon Sos recorder when 


phone is h 


‘mis up fo a mie to any FM ragio “Easy to 
emoe KA - up o 9V banery (not me) 

catalog of Transmitters. Voce Scrambers ang 
FSbecaly items. encesa $2 00 o USI Corp 


PO Box 
32902 COD Ok. lx" 


SMALLEST 
FM TRANSMITTER 


L OTHERS OBSOLETE! vergag | 


V Surlace Mount Technol- 
(SMT) makes the XSTS00. 
‘smallest most advanced FM 
smitter you can buy! Power- 
4 stage design provides 
atest range of any unit avail- 
today. It can transmit whis- 
Sup loamile away. Powered 
IV battery, it works with any 
receiver and is easily tuned 
r the FM radio band. Order 
easy to assemble E-Z Kit. 
» all chip components pre- 
'embled to the circuit board. 


00 
"CISFACTION GUARANTEED. 


-800-336-7389 


DRMAN’S INFINITY TRANSMITTER! 
itor room conversations! $2.00 part converts 
telephone! Plans $1.00, Free Catalog, 
aromart, Box 4, Carthage, TX 75633-0004. 


\RTZ CLOCK MOVEMENT and supplies! 
Prices! Yankee Ingenuity, Box 113, Altus, 
73522. 


INITY TRANSMITTERS. ROOM MONI- 
18 $129.00. ROOM AND PHONE $229.00. 
AOTE TELEPHONE RECORDER $479. 


J) 683-9589. $3.00 CATALOG, LISTEN 
CTRONICS, 603 ELGIN, MUSKOGEE, OK | 
n. | 


GET 2 TRANSMITTERS 
FOR THE PRICE OF 1! 


frons 
imple 5 minute assembly! 
*No circuit board soldering 
*MONEYBACK GUARA! 


ECO BOX 607 
INDUSTRIES* itii 7 d lud 
CALL 914-232-3878 24Hn8 


SAVE OVER 75% 


a i 


$19.95 


$19.95 ^ 
INCORPORATED. D rte raion Sam crus 
590500 


i Weder De Tuv 


708) 
[oper SE FA to 


REPAIR FOAM ROT 
FOR YOURSELF! 


SAT wil save you hundreds ot dofars! Al 
‘izes Including AR, Advent. BOSE. JBL 
Surrounds, adhesive & instructions 
527. 95/0 BOSE Sots $87. 88/05 pocl 
S/H. No COD's) Do R yourseil with 


STEPP AUDIO TECHNOLOGIES. 
[PO Bex 1088, Ft Rock, NC 28731 


800-147-3682 MC. 
704-697-9001 24 
inci make & modei w 


—— —LASERS —k 
He "s Tubes —- 


Laser and aes d 000 


FREE CATALOG 
REDITH—¥ P. O. Box 1724 
STRUMENTS Glendale, AZ 85301 


SURVEILLANCE, COUNTERSPY, PROTEC- 
TION. Guaranteed Lowest Prices! Catalog 
$5.00. PROTECTOR, Box 520294-A, Salt Lake 
City. UT 84152. (801)487-3823. 


WORLD'S SMALLEST COLOR MICRO- 
VIDEOCAM! 400' Video Transmitters, $49.95! 
More! Microvideo/Surveillance . $3.00. 
SUPERCIRCUITS, 13552 Research Blvd. 
38-3, Austin, TX 78750. 


AMAZING 


ELECTRON:C PRODUCTS AND DEVICES 


Telephone Line Grabber! Mult-tunction device: 
listen in to your premises remotely; or access existing “ongoing” 


Radio Joker Kit 
frac ele d d 
EJKIK z 
Laser Bounce ein System -hezr sounds 
from an area via a ite beam (kit avai). LLIST20 Plans ..$20.00 
Mile+ FM Voice Transmitter 
Utra senstive, high pata kt 
FMVIK .. $39.50 
3 Mile Automatic Phone FM Transmitter Kit transmits boh 
$39.50 


Phone Taping System 
‘Automatic, ready to use, complete 
wth 4X extended pay recorder. TAPAOX 


—— 1mw Visible Red Laser Kit | 
Produces 1 milon' temp equ LASOSK...$59.50 mas] 


Hobbyist Circuits Room Monitor, Tone 
Decoder—More—CATALOG $2.00—Garrett 
Plans, Box 155, Jamesbu 08831 


EDUCATION & INSTRUCTION 


LEARN GUITAR, piano, other popular instru- 
ments BY VIDEO! Free catalog: BMC-S2, Box 
21612, Chattanooga, TN 37424. 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5600, or write: American 
School, Dept. #347, 850 E. 58th St., Chicago, IL 
6063; 


PRIVATE INVESTIGATION TRAINING! Big- 
Income! Own Boss! FREE Information. Probe, 
P.O. Box (PS) 2133, Beverly Hills, California 
90213-2133. 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Comprehen- 
sive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 871449, Department PS, Dallas, TX 75287. 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, DOC- 


TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. DR. JOHN 
BEAR, COSTEDOAT & BEAR BOOK 

PO BOX 826PS, BENICIA, CA 94510. 800 
835-8535. 


FREE CATALOG! With Order - Or Send $1.00 |^ 


MCAISA Cracks weicome «aod $4.09 PAH. COD add $450 


INFORMATION UNLIMITED 
POBOX716 DEPTPSI93 AMHERST, NH 03031 


—— 


{SPY SUPPLY [ 


Find out why the 
CIA — FBI - DEA - 
SECRET SERVICE 
Have ordered from our 

catalog! 


To receive yours, send $5.00 to: 
SPY SUPPLY, INC. 
1212 Boylston St. #120 
Chestnut Hill, MA 02167 
(617) 327-7272 


SURVEILLANCE-COUNTERSURVEIL- 
LANCE-WE HAVE EVERYTHING! Catalog 
$5.00. P.E.P., BOX 930024-S, Norcross, GA 
30093. 


SPEAKER FOAM EDGES ROTTED? DIY 
Foam Replacement Kits For Less. VISA/MC/ 
Discover. » SIMPLY SPEAKERS 
1-800-767-4041 


Build your own 


Carbon Fiber Bike 


JTZsV2 


Telephone Listening 


releph Common o eae) 
Nae evice | 


Re ete, Me ree ery 
‘eh lone 


re am 


WHOLESALE SPY EQUIPMENT. Catalog 
$5.00, Eavesdropping, POB 337, Amherst, NY 
14226. 


BUGGED? PHONE TAPPED? FREE Catalog of 


Counter-Surveillance Equipment tells you Fast! 
1-800-732-5000. 


LASERS, .5mw To 20 watts, Hundreds of Laser 
Related Products & Plans. For Catalog Call (909) 
278-0563, or Write MWK Industries, 1269 
Pomona Rd., Suite #112, Corona, CA 91720. 


DRIVE, GREEN BAY, WI 54313. 


Lasers, pointers, lightshows, holography. For 
free catalog write: Midwest Laser Products, 
P.O. Box 2187, Bridgeview, IL 60455. 


*FREE VIDEO" External BA/BS, MS/MBA, PhD/ 
LAW. Accredited, financial aid, (800) 688-3542, 
LA SALLE UNIVERSITY, Dept. #618, Slidell, 
LA 70459-2000. 


COLLEGE DEGREE WITHOUT CLASSES. | 
succeeded, you can too! Complete report $5 
(refundable) National College Studies, PS294, 
POB 4352, Kingston, NY 12401. 


UNIVERSITY DEGREES Without Classes! Ac- 
credited Bachelors, Master's, Doctorates. Free 
Revealing Facts! Thorson-PS2, Box 470886, Tul- 
sa, OK 7414; 


Need a Scholarship? Billions of unclaimed dol- 
lars from Private Sectors. Financial Aid for Col- 
lege, P.O. Box 1327-PS, Medford, OR 97501 
503-734-5605. 


Fully Approved University Degrees! Eco- 
nomical home study for Bachelors, Masters, 
Doctorate, fully approved by California Stato 
Superintendent of Public Instruction, Prestigious 
faculty counsels for independent study and life 
experience credits (5,000 enrolled students, 
400 faculty). Free information—Richard Crews, 
M.D. (Harvard) President, Columbia Pacific Uni- 
Dept. 2RSF, 1415 Third St., San Rafael, 
CA 94901: 800/227-0119 (California: 
800/552-5522) or 415/459-1650. 


LEARN AUTO MECHANICS—SERVICING 
AND TROUBLESHOOTING. HOME STUDY. 
CRAFTSMAN TOOLS INCLUDED. P.C.D.1., AT- 
LANTA, GEORGIA. FREE CAREER LITERA- 
TURE. 800-362-7070 DEPT. ZB109, 


BECOME A PARALEGAL. HOME STUDY. 
P.C.D.I., ATLANTA, GEORGIA. FREE CATA- 
LOGUE. 800-362-7070 DEPT. LB109. 


LEARN VCR REPAIR. GREAT PROFITS. 
HOME STUDY. P.C.D.I., ATLANTA, GEORGIA. 
FREE LITERATURE. 800-362-7070 DEPT. 
VB109. 


-. [Bea home ne inspector! 


Nor aube oe 
independent, 


800-223-4542 J 


ELECTRIC VEHICLES 


VOLKSWAGEN CONVERSIONS! FREE 
INFORMATION. PUBLICATIONS, IN- 
STRUCTIONS, VIDEOS, COMPONENTS. 
KAYLORKIT, POB 1550PS, BOULDER 
CREEK, CA 95006-1550. 


ULTIMATE SURVEILLANCE, COUNTER- 
MEASURES, NIGHTVISION EQUIPMENT. 
CATALOG $4.00. SPYMART, P.O. BOX 340-S, 
MOREHEAD CITY, NC 28557. 


SURVEILLANCE GEAR. LOW COST UNOR- 
THODOX SURVEILLANCE ELECTRONICS. 
VERY HIGH-TECH. CATALOG $5.00. CIA, INC., 
P.O. BOX 1032, MCLEAN, VA 22101. 


COMPLETE CAR AUDIO INSTALLATION 
GUIDE. For an illustrated 40-page instructional 
booklet, send $10 check or M.O. to JKM, P.O. 


Box 321, Wakefield, Nebraska 68784-0321. 


EMPLOYMENT INFORMATION 


EXCELLENT INCOME! ASSEMBLE EASY 
PRODUCTS AT HOME. GUARANTEED EM- 
PLOYMENT! 1-800-377-6000, ex6055.. 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566 EXT. 8068. 
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EMPLOYMENT INFORMATION (Cont'd) 


EXTRA INCOME! ASSEMBLE EASY PROD- 
UCTS IN YOUR SPARE TIME! 1-800-377-6000 
ex6055. 


INTERNATIONAL Employment. Free details! 70 
Chartres, Unit P, Montreal, Quebec, Canada 
H9A 1J7. Fax: 514-421-6831 


EXCELLENT INCOME—ASSEMBLING "SIM- 
PLE" PRODUCTS AT HOME! DETAILS: CALL 
TOLL FREE (800) 844-8244 EXT. 402A. 


ENERGY SAVING 


SOLAR, GREENHOUSE, AQUACULTURE, 


post- 
Components, Dept. PS., 121 Valley 
St., Manchester, NH 03103. 


SOLAR OVEN, EASY ECONOMICAL, ENVI- 
RONMENTALLY CORRECT, RECIPES IN- 
CLUDED, PLANS $10.00: POB 50196, Austin, 
TX 78763. 


FORMALDEHYDE? RADON? SMOKE? Re- 
move them with air to air heat exchanger. Super 
efficient, inexpensive, made from recycled mato- 
rials. Plans $10.00. PO Box 2206, Mount Vernon, 
WA 9827: 


FINANCIA| 


FEDERAL LOANS for small business now avail- 
able. 1-800-777-6342 for free details. 


OVERDUE BILLS? Bad credits no problem! 
Licensed/Bonded. Applications to $50,000. Not 
loan company. TCAC, Dept. PS, P.O. Box 26397. 
Birmingham, AL 35226 or call 1-800-869-0607. 


GET FREE CASH! Private money grants. Foun- 
dation giveaways. Loans. Millions available. 
Sources: Box 5529-Y, Diamond Bar, CA 91765. 


FREELANCE READERS $30,000/ 
Year Income Potential. Details: 619-491-1541 
Ext. 71. 24 Hrs. 


REGISTERED PATENT ATTORNEY. D.A. 
Kettlestrings. Free patenvtrademark informa- 
tion. 1-800-966-7577 


GOVERNMENT SEIZED Cars, Trucks, Boats, 
Computers, Televisions. Surplus Bargains Ga- 
lore! Your Area: 1-800-601-2212 Ex. SP6050. 


Inventors 


10 protection and potential profits. 
Free Advice. Your first step is important. 
We have a database of 7+ million 
companies to create opportunities 
for our clients. APSI in Washington DC. 


800-458-0352 


PATENTS DEVELOPED-MARKETED BY 
PROFESSIONAL PATENT ENGINEER, U.S. 
PATENT OFFICE FORMER EXAMINER & MAN- 
UFACTURERS REPRESENTATIVE. Free In- 
vention Protection Certificates. PATMART, Suite 
702 PS, 233 Broadway, New York, NY 10279. 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793. 


S.E.LL." YOUR IDEA! Discover our exclusive 
S.ELL." SYSTEM for New Product Develop- 
ment. For free information, call Harshaw Re- 
search 800-451-1326. 


INVENTORS—NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS-SAVE 
THOUSANDS! REVOLUTIONARY IDEA 
PROTECTION/MARKETING METHOD! 
NONPROFIT ORGANIZATION. FREE 
INFORMATION-24 HOURS: 1-800-846-3228. 


CASH LOANS. $1,000-$100,000. BAD CRED- 
BANKRUPTCY? HI DEBTS? PERSONAL, 


HAEA OREN IOBA Gee ded 
FSC, Box 541424, Grand Prairi 
75054-1424. 1-214-264-3256. 


NEED CREDIT? "INSTANT" PHONE APPROV- 
AL! $5,200 GUARANTEED! (18/older) NO-ONE 
REFUSED! (800) 844-8244 EXT. 302C. 


FOR INVENTORS 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND ENGINEER 
31 YEARS COMBINED ENGINEERING 
AND PATENT EXPERIENCE 
US. & INTERNATIONAL PATENT APPLICATIONS 
Patent and develop your idea with the 
experience of an expert. Call or write for 
free 148 page brochure. confidential ad- 
vice and forms for confidential disclosure 

and record of invention. 

| Overseas production, prototypes| 
and research readity avaliable. 
INTRODUCTION TO INDUSTRY & MARKETING PLANS 
Also specializing in 
copyrights and trademarks. 
Less than 1 hr. flight time to 
US Patent Office 

MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 26,755 

171 STILLWELL LA , SYOSSET, NY 11791 


USaCenada } 800-367-7749 


OUTSIDE USA 516-367-7777 
FAX 516-692-2787 


PATENT AND DEVELOP Your Invention. Regis- 
tered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516) 499-4343. 

INVENTORS! Can you patent and profit trom 
your idea? Call AMERICAN INVENTORS 


CORP. for free information. Serving inventors 
since 1975. 1-800-338-5656. 
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INVENTORS" DIGEST. America’s ONLY Inven- 
tors’ Magazine. $22/year. Satisfaction guaran- 
teed. 1-800-838-8808. 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH NEWSPAPERS/ 
MAGAZINES! SAMPLER: 3/$2.98. FREE BRO- 
(CHURE. MULTINEWSPAPERS, Box 866-32, 
Dana Point, CA 92629. 


HEARING AIDS 
PRI FR 


L] SUPER SAVINGS! Newest Finest. All 
i ‘save up to HALF! 

V Sassen Sod by AIR MAIL on HOME 

TRIAL E EE CQ 

g ow 

f Pat 


m CN 998 Apache Pme Dt 


terms. All makes. We're the oldest, biggest, best. 
Custom instrument specialists. Free information, 
1-800-323-1212, Lloyds-PSC. 


CATALOG! 
New Hearing Aids 


+ All Models 
* Huge Savings Q» 
* No Salesman will call 
Try Before You Buy! 
Write: Rhodes Hearing 


20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


Has It been invented? Find out. Efficient, 
economical. Direct Patent Services 
1-800- 


PATENTS TO LICENSING Former Director Mar- 
keling Nation's Largest Patent Law Firm FREE 
INFO 202-686-4772. 


INVENTOR'S GUIDE to the market: your own 
business plan. $19.95. Engineering, 2307 Ash- 
boro Drive, Chevy Chase, MD 20815. 


FIXED FEE PATENT APPLICATIONS. Contin- 
gency Licensing and Enforcement. David Fink, 
Esq. (203) 325-3344. 


GET THE FACTS—SAVE $$$$$, Send $5.00. 
DATAONE, PO Box 241152, Montgomery, AL 
36124 
INVENTIONS, NEW PRODUCTS. You can prol- 
it from your ideas! QUORUM INTERNATION- 
AL, a rapidly expanding manufacturing! 
marketing company is actively seeking consum- 

er products. Send ideas to: Quorum intl, Product 
Research Dept, 1550 W. Deer Valley Rd., Phoe- 
nix, AZ 85027. 


FREE INVENTION PACKAQE: Davison & As- 
Sociales offers customized 

enting, and Licensing. Proven Results: 
1-800-677-6382 


HAS SOMEONE KNOCKED OFF YOUR IN- 
VENTION? Experienced litigators will prosecute 
the pirates and get you BIG money. HOFFMAN & 
LEE, Lawyers (800) 759-0881. 


Leam how to offer your invention for sale or 
license. Free booklet outlines procedures, roy- 
alty rates, requirements. Kessler Sales Corpora- 
tion, C-7-Fi-4, Fremont, Ohio 43420. 


How 2 of Inventing Money: issuance of com- 
mon shares to fund your enterprise! 800 FUND 
ISSUE. 


GOVERNMENT SURPLUS 


DRUG SEIZED VEHICLES E.T.C. 400 
SOURCE NATIONWIDE DIRECTORY $19.95. 
BOOKMART, BOX 543033-B. DALLAS, TX 
75354. 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 


Houses, boats, computers. Seizures, Box 
51488-YD, Ontario, CA 91761 


HELP WANTED 


EARN MONEY Reading books! $30,000/yr In- 
come potential. Details. (1) 805-962-8000 Ext. 
Y-20025. 


HOME TYPISTS, PC users needed. $35,000 
potential. Details. Call (1) 805 962-8000 Ext. 
B-20025, 


$329.84 Assembling Products At Home. 
Free Information. Toll-Free: 1-800-333-3294 
(Message). 

$1,500 WEEKLY mailing our circulars! . . . Be- 
gin NOW! ... FREE packet! MESA-L2, Box 
4000, Cordova, TN 38018-4000. 


INVENTIONS 


MILITARY Medals Catalogue. $1.00; 10 i 
$8.00. S. Vernon, BOX 890280PS, Term 
CA 92589-0280. 


PINBALL MACHINES—BOOKS, PARTS, 
PLIES. CATALOG $1.00. MARCO, 2401 
SET, W. COLUMBIA, SC 29169. 


INVENTIONS, ideas, new products! Pros 
tion to industry. National exposition. 1-800 
IDEA. 


INVENTORS: Free Patenting Informati 
The Concept Network Represents peopl 
new Product ideas. Prototype or sche 
preferred; but not required. Call today! 1 
835-2246 Ext. 67. 


INVENTIONS NEEDED— Free advice and 
mation. 45 years combined experience 
1-800-979-5555. 


INPEX-Americais largest invention new pr 
show! Over 500 exhibits expected {rom 
than 20 countries. New product licensing 
opportunities! May 20-22, | 
1-800-422-0871. 


Personal Safety Corporation, the leader i 
keting personal security devices to nation 
'ailers, is looking for hand-held alarms and 
crime prevention products. Purchase or r 
Personal Safety Corporation, 1905 N. € 


Point Road, Hiawatha, IA 52233. 


Inventors: If you have an invention for s 
license, write for free booklet explain’ 

can help you. Kessler Sales Corp. 
Fremont, OH 43420. 


he 
, C7 


JOKES & NOVELTIES 


BEST FULL-PAGE, COPY-READY JOKE 
ALL TIME. SEND $9.95 TO: LAUGH AT, 
BOX 518, ORTONVILLE, MI 48462. — 

THE GROWLER: Make the spine tingling r 
a wild beast. Easy to assemble and use. 
$4.00. Growler, P.0.B. 396, Smithton, IL 6 


KITES 


"KITES ~% 
FREE COLOR CATALOG 
Choose from over 200 kites. 
Many unusual & innovative designs. 
Call or write for your catalog today! 
[| Into The Wind e (800) 547-031 


pica St., Boulder, CO 8030 
[——— Pr 


LOANS BY MAIL 


SIGNATURE Loans, must have checkin 
count & steady job. Call 1-800-445-0680. 


ASSEMBLERS: Easy work, excellent income to 
assemble products at home. 1-800-598-0916, 
DEPT. HA-95. 


BORROW $500-$40,000! "Overnight" o 
nature. Keep indefinitely! Action, Box 5 
Diamond Bar, CA 91765. 


Excellent Income! Assembling easy products at 
home. Program Guaranteed! 1-800-377-6000, 
'ex6050. 


BORROW: $100 - $100,000! Fast! Confid 
Glendale Associates, P.O. Box 260279, | 
TX 75026. 1-800-444-6599. 


EXCELLENT INCOME—ASSEMBLING “SIM- 
PLE" PRODUCTS AT HOME! DETAILS: CALL 
TOLL FREE (800) 844-8244 EXT. 401A. 


HOME AUTOMATION 


IR MASTER: TheBest 
Mac/PC peripheral for control of ALL 
Infra-Red & X-10 gear via any button on your IR. 
remote. Send & Recelve both IR & X-10; build 
Macros & controlthem by IR, X-10, time, switch. 


Hot Looking 5*5x3*Cube; Models from $499. 
DancraftEnterprises 800-860-8910 


HOME CRAFTSMAN 


THE NAILER FOR SUPPORTING INTERIOR 
DRYWALL CORNERS. SAVES $$, TIME. RE- 
PLACES WOOD BLOCKING. DESIGNED BY A 
BUILDER, EASY TO USE! SMALL & LARGE 
QUANTITIES. SAMPLE: $7.00. VISAMC CALL: 
1-800-280-2304. THE MILLENNIUM GROUP 
INC., 121 SO. MONROE ST., WATERLOO, WI 
53594. 


ARAB BUSINESSMEN have money to bx 
invest. Top finders fees paid. IMEA. 294ps 
3574, Newport Beach, CA 92659-8574 
722-9260. 


NEED CREDIT? "INSTANT" PHONE APF 


AL! $5,200 GUARANTEED! (18/older) NC 
REFUSED! (800) 844-8244 EXT. 301C. 


MEN S WIDE SHOI 


| EEE-EEEEEE, SIZES 5-13 
Extra width for men who need it 
Excellent variety, styling and 
quality. Send for 
FREE CATALOG 


HITCHCOCK SHOES, IN 
Dept. 46 B. Hingham, MA 0204 


IPLICA SWISS WATCHES 18KT Goldpiated! 
'st Prices! 2Y Warranty! Waterproof! PH 
|) 682-0609; FX (404) 682-1710. 


RADIO, TELEVISION 


‘SECRET Scanner Frequencies: Federal, Police, 
etc. Free Catalog! CRB, Box 56PS, Commack, 
NY 11725. 


OFESSIONAL MAGIC! Huge Catalog, over 

Tricks & Books. $4.50. Hank Lee's Magic 
tory, Dept. PS2, 125 Lincoln Street, Boston, 
[ssachusetts 02111. 


STEAM MODELS! Kits or Assembled. 
100 different models. Stunning Colored 


537, Alexandria Bay, NY 13607. PHONE: 
|3) 475-1771. 


ENGINE KITS at savings to you! Send 
00 for . PM. Research Inc., Dept. 5, 
O Niles Hill Road, Wellsville, NY 14895. 


MONEYMAKING OPPORTUNITIES 


SY WORK! EXCELLENT PAY! ASSEMBLE 
JODUCTS AT HOME. TOLL FREE 
|00-467-5566 EXT. 6517. 


N $100--/HOUR! Casino proven! Secret 
thod now revealed! Graham, 2122-P Jean- 
rio, Porris, California 92571. 


NEW PRODUCTS 


JUNTERFEIT CURRENCY DETECTOR. 
aranteed $5.95: Gallant, 701-17340 Harper 
»., Detroit, MI 48224. 


OF INTEREST TO ALL 


VE up to 38% on your long distance PHONE 
-LS. Easy, GUARANTEED. Send $9.95 
31,00 S&H. C.R. Service, P.O. Box 16112, 
waukee, WI 53216. 


(AD? HAVE OPINIONS? LISTEN TO 
PES? Send LSASE: FREE GIFT, 7257-32 
/ 4th Blvd, Gainesville, FL 32607. 


AR TREK Fans Wanted for Club! National, 
« 32215, Detroit, MI 48232. 


PATCHES, DECALS, BADGES 


STOMIZED PATCHES, PINS, DECALS. 
EE CATALOG, STADRI, 71R TINKER 
REET, WOODSTOCK, NY 12498 
1-679-6600. 


PLANS & KITS 


REAL ESTATE 


CALIFORNIA. Acreage. Lots. $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423. 


FREE PLAN. MAKE YOUR OWN ALUMINUM 
CAN CRUSHER. SEND TWO DOLLARS FOR 
S&H. PLANS, P.O. BOX 170657, WEST PALM 
BEACH, FLORIDA 33417. 


Homeowners Roof Rej Handbook— 
various root leaks covered. Send $10.00 to 
Dodge Roofing Publications, 1754 Ingalls, 
Lakewood, CO 80214. 


NORTHERN IDAHO. 5-10-20 ACRES. Beauti- 
ful Northwest forest and lake country. Hunting, 
fishing, recreation, retirement. FREE brochure. 
NATIONAL ASSOCIATED PROPERTIES, 1111- 
C Sherman, Coeur d'Alene, ID 83814, (208) 
664-8161. 


FLAT ROOFS - SAVE 70%. Solve any problem. 
Any size root. Revolutionary reinforced Acrylic 
system. Easy, safe, foolproof. Proven 23 years. 
We manufacture, consult, instruct. FREE Infor- 
mation: PSA ROOFAGE, P.O. Box 20784, Lehigh 
Valley, PA 18002-0784. 


GOVERNMENT LAND 
US CITIZENS ONLY 


'ANA LAND * 
20 ACRES - $12,900 


Hike, camp. hunt, fish 


Trees, Creeks and Wildlife, 20 QUALITY acres 
(and up), close to Yellowstone Park, starting at 
$9,750. Easy Owner Financing. Guaranteed 
Access, Warranty Deed. Free Color Brochure. 
Rocky Mountain Timberlands 
1315 East Main + Dept. PS, P.O. Box 1153 | 
Bozeman, MT 59771-1153 + (406) 586-8088 | 


Cail Toll Fr -800-682-8088 — 


GOVERNMENT LAND now available for claim. 
Up to 160 acres/person. Free recorded mes- 
sage: (707) 448-1887. (4JG6) 


GOVERNMENT HOMES, HUD, Foreclosures, 
WAY BELOW Market Value! Government Financ- 
ing. Your area 1-800-434-5977 Ex. GH6050. 


GOVERNMENT HOMES from $1 (U repair). De- 
linquent tax property. Repossessions. Your area 
(1) 805-962-8000, Ext. GH-20025 for current 
repo list. 


LESCOPE PLANS, 6 inch reflector, $9.95. Kit 
19 plus shipping. Sky Spot, 1263 Beverly Way, 
antiful, UT 84010. (801) 295-9540 VISA, 
STERCARD. 


POTATO SCONES, SHORTBREAD, SOUP, 
STEW. SEND $4.00, SASE. BOX 75237, WAPS, 
WHITE ROCK, B.C., CANADA V4A 9N4. 


me Homes - Pre-cut kits — Superinsulated — 
me Tour Video - Natural Spaces 
733-7: 


PLANS, BLUEPRINTS 


1D HOUSES: Blue Bird, Woodduck, Barn owl, 
House. All four plans $5.95. Send to: MAS- 
3 PLANNERS, P.O. BOX 1563, EASLEY, SC 
41 


ER, plastic compounds, techniques, 
irces. Free information: Caster, Box 16586V2, 
mphis, TN 38186-0586. 
STOLITE Liquid Plastics. Crystal clear, col- 
For casting, embedding, coating, fiberglass- 
repairing and reproducing with our Mold 
king Supplies. Catalog $2.00. CASTOLITE, 
3t.94B/PS. 4915 Dean, Woodstock, IL 60098. 


RADIO/TV/ELECTRONICS 


COME A HAM RADIO OPERATOR—New 
20 Course gets you on the air in no time—no 
"se Code required! Fast, easy, fun! Guaran- 
dl Call ARRL today 1-800-32-NEWHAM for 
INFORMATION. 


HELP NEED COLLEGE FUNDS. RECIPES 
$4.00. M. SKINNER, P.O. BOX 7822, LOVE- 
LAND, CO 80537-0822. 


UNIQUE BBQ SECRETS! Complete detailed 
manual. Grills, marinades, sauces, PLUS BEST 
RECIPES trom the last 50 years! Send $9.95 to 
Excell, PO Box 1677, Sutherlin, OR 97479. 


EXQUISITE vegetarian filled patty shells. Send 
$2. E.B., Box 3131, Wayne, NJ 07474. 


MEXICAN CHICKEN BREAST COOKERY $5 
from Dyers World, Box 21262, Wichita, KS 
67208-7262 


PROTECT THE ENVIRONMENT! 
Help the environment by advertising your 
recyling ideas and products in Popular 


Science's Classified Opportunity Mart. 
Call Randi for advertising information: 
1-800-445-2714 


RUBBER STAMPS 


Order "CUSTOM MADE” 


RUBBER STAMPS 


reat 
lí UP TO 4 LINES only $ 


Aat "Sc per rder T9 postage q 
THOUSANDS OF SATISFIED CUSTOMERS! 
FAST SERVICE - Your Order Shipped in 5 Days! 


56 Page 
Catalog Buyer's Guide. 
+ AllMojor Bronds 

"meet 


+ Huge Savir 
T Easy Insaiton 


100% Satisfaction 
Guarantee 


xx 


Over 40,000 Satis! 
1-800-: 


33 
Imi eei Fe 208-728-4079 


SKYVISION INC: 
1030 FRONTIER DRIVE 
FERGUS FALLS MN 86837 — | 


INSTALL OR UPDATE YOURSELF! 


f 


SUPER low satellite prices. Free U.S.— 
International catalog. Satman, 800-472-8626. 


VC-2 RS MODULES $399.00 WITH FREE PRO- 
GRAMING. 30K LNB $69.00. GET YOUR BEST 
PRICE AND WE WILL BEAT IT. WE SELL ALL 
MAJOR BRANDS, ALL ITEMS SHIPPED UPS. 
SATELLITE T.V., 120 W. CENTENNIAL, MUN- 
CIE, IN 47303. 1-317-288-0074 TECH HOURS 
11-5 


SATELLITE CATALOG—LOWEST PRICES. 
SEND $1.00 TO U.S S., 3019 SOUTH STATE, 
SC. UT 84115. 


SCIENCE & CHEMISTRY 


“EXPERIMENTERS” LABORATORY CHEMI- 
CALS - GLASSWARE, Catalogue $2.00, Es- 
tablished 1953, Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


ROBOTICS, ASTRONOMY, PHYSICS, CHEM- 
ISTRY AND LABORATORY SUPPLIES CATA- 
LOG. $3.00 REFUNDABLE. SINCE 1970. SAVE 
UP TO 30%! ANALYTICAL SCIENTIFIC, 11049 
BANDERA, SAN ANTONIO, TX. 78250. VISA. 
210-684-7373 


MAKE YOUR OWN ROCKETS homemade 
fuels, chemicals, plans, supplies catalog $3.00. 
PYROTEK, P.O. BOX 1, CATASAUQUA, PA 
18032. (717) 256-3087. 


LABORATORY CHEMICALS & GLASS- 
WARE. ACIDS, SOLVENTS, ORGANICS & 
INORGANICS. ADVANCE SCIENTIFIC 
305-927-2700. 


LABORATORY GLASSWARE, equipment, 
Vacuum Pumps. New & Used. Unbeatable 
Prices. Catalog $2.00. Reynolds Scientific, P.O. 
Box 3728, Pinedale, CA 93650-3728. 


SCIENCE PROJECTS, Thousands of Ideas and 
‘Supplies. LIST $2.00 (REFUNDABLE), ROW- 
LAB, 1650-20 Art Museum Drive, Jacksonville, 
FL 32207. 


NEW DISCOVERY. Chemical Grafting. Rebuild 
your wom engine’transmission parts and reduce 
wear 90%. Sample oil supplement $20.00. Infor- 
mation $5.00. Dynamic Development, Box 582, 


EI Toro, CA 92630. 


Cosmic ray CLOUD CHAMBER. Thorough 
plans, $15. Kit, $29. Les Williams, 30436 Miller, 
Valley Center, CA 92082. 


THERMAL PARACHUTE. Amazing-rises in 
warm air currents. $2.00 for plans, $5.00 for 
complete kit. MMM Enterprises, PO Box 7125, 
Greensboro, N.C. 27417-7125. 


SONG WRITERS 


SONGS, POEMS NEEDED! CASH ROYALTY, 
RECORDINGS, PUBLISHING, RADIO/TV 
PROMOTIONS. Broadway Music Productions, 
Box 7438PS, Sarasota, FL 34278. 


STAMP COLLECTING 


50 Different Selected United States Stamps. 
Only $1.00. Tom Roush, PO Box 1706-M, Willis, 
TX 77378. 


100—targe Russion $2.00. Free Catalog. 
Discounts Limited, 510 Tevebaugh, Free- 
dom, Pennsylvania 15042. 


1,000 STAMPS, $2.95. Guaranteed Worth Over 
$30 at International Catalog Prices! All-Different. 
55 Countries! Money Back. Other stamps to buy 
orreturn. Kenmore, OM-918, Milford, NH 03055, 


FREE UNITED STATES PRICE LIST, $3.00 Gift 
Certificate, DISCOUNTED APPROVALS, 
CORNETTA, POB 1509-S, Lake Placid, FL 
33852. 


FREE DISCOUNT PRICE LISTS, IVA, BOX 197- 
B, HANFORD, CA 93232. 


FREE GIANT BARGAIN STAMP CATALOG, 
FULL OF ALL THE LATEST OFFERINGS ON 
WORLDWIDE STAMPS, ACCESSORIES AND 
SUPPLIES, BASEBALL CARDS, POSTCARDS 
AND BANKNOTES. PLUS YOU'LL RECEIVE 
STAMPS ON APPROVAL. BUY ONLY WHAT 
YOU LIKE, RETURN BALANCE, SATISFAC- 
TION GUARANTEED. JAMESTOWN STAMP 
COMPANY, INC., DEPT. E24PS, JAMESTOWN, 
NY, 14701-0019. 


Penny Stamp Approvals, Regardless Catalog 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


TELECOMMUNICATIONS 


TELECOMMUTING: Work from your Home! 
New Switching Device for Phone, Fax, Answer- 
ing Machines. Up to four devices on a single line. 
$69.00 base price. Your Computer into Voicemail 
starting at $199.00. 1-800-2-COCOON; 
1-800-226-2666. 


Now, Your Own 800 Number, as low as 20 
cents a minute. 1-800-226-2666. 


TOOLS & MACHINERY 


STARTING AT $390 
MILLS METALS ‘BOOKS 
|-PRECISION INSTRUMENTS 
S200 
(813) 322-8962 


CAMPBELL TOOLS COMPANY 
2100-P Selma Road Springfield, OH 45505 


BOLTS, SCREWS, TOOLS, Di- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33; Box 65, Bristol, WI 53104. 


4' Metal Cutting Lathe $125.40. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


LATHES « LATHES « LATHES « LATHES 

Emco Maier, Jet, South 

Bend, Myford, Sherline, 
Atlas [Accessories], 


.-] CATALOG $1.00 


BLUE RIDGE MACHINERY & TOOLS. INC. 
BOX 536-PS » HURRICANE. WU « 25526 


VIDEO TAPES & BOOKS 


Video cassettes: slightly used French 
version—almost any title available. Newly re- 
leased and oldies, ex: Jurassic Park, Casablan- 
ca. Specify title. Send $29.00 per cassette to 
ATLAS, Box 511, Montreal (Quebec) H2A 3N2. 


WATER PURIFICATION 


WATERWISE PURIFIERS homemade dis- 
tilled. (800) 874-9028. Box 45982, Center Hill, FL 


33514-0459. 


POPULAR SCIENCE FEBRUARY 1994 « 99 


LOOKING sensi 
BACK 75 Years AGO Adding water and tar pro- 


duced a pulp that could | 
EDITED BY CANDACE GOLANSKI 


Fue: From made into bricks, The two- 
100 Years Aco 


GARBAGE pound bricks, equivalent to 
bituminous coal in energy 

Chicago content, were dubbed 
inventor de- oakoal because they 5. 
vised a plan to burned like oak and left —— 


. Pian Lire use trash for the same white 
Beneam THe Sea heating. Heaps of ash.—February 1919 
garbage were san- Although demonstration. 
Bux: on the premise itized with cre- recycling plants are now ii 
t plant life de- osote, sorted, operation, garbage has ye 
pends on sunlight, it ground, and mixed to become a viable alterna- 
was believed that at | with coal dust. tive fuel. 
ocean depths of more | 
than a few hundred 
fathoms, ^no organisms, 
excepting a few para- 25 Years Aco 
sitic fungi were to be 


found.—fHebruary 1894 | Just Like A Woman 
In 1977, vast commu- | 

nities of plant and ani- found them a bit like 

mal life were discovered women, seductive and 


surrounding volcanic unpredictable," wrote 
vents more than. 10,000 Jacques Cousteau of his 
feet below the ocean's tiny, one-person sub- 
surface. These organ- marines. The size and ma- 
isms require no sunlight neuverability of what. 


to survive. 


50 Years AGo 
New Rotes For THe Jeep 


25 Years AGO 
ore than a third of the entries in a contest sponsored by 


THe Birth Or POPULAR SCIENCE, “1001 Postwar Uses for the Jeep,” rec- 
Composites ommended uses on the farm. While many proposed outfitting 
| the jeep as everything from a sports car to a police cruiser to 
T: advent of the space | an ambulance, servicemen were adamant that “our little won- 
age stimulated the search der warrior” stay its own homely self. One reader was appalled 


for stronger, stiffer, yet | 
lighter materials. The great 


that a vehicle meant do a “man’s job” in rough country might 
be used “to take ‘old women’ to tea parties.”—February 1944 


success of fiberglass led to Today, the macho jeep is at home both on the road and off 
further research into fiber- from fashionable Rodeo Drive 
reinforced composite mate- to jeep trails in the Rockies. 


rials, wrote Dr. Wernher 
von Braun. Composites 
were first tested on air- 


planes as rudders, landing 75 Years Aco 

gear doors, and horizontal Cousteau's researchers re- | 

stabilizers.—February 1969 | ferred to as “sea fleas” | Whar Wn THe 

Graphite composites are | were unsurpassed. The pi- Breweries Do? 

currently used in products | lotlay prone in the three- | 

ranging from rockets to foot by six-and-a-half-foot, hen this article is 

sports equipment. battery-powered hull. A read, every brewer in 
single control stick al- the United States will have 
lowed the diver to be both shut up shop.” Prohibition 
pilot and observer. Two forced breweries to produce 
color-movie cameras and something other than alco- 
jet-propulsion units capa- hol. Despite repeated 
ble of 360-degree rotation warnings, few breweries 
allowed the pilot to record had made alternate plans 
anything of interest. when the law took effect. Many breweries pro: 
These mechanical marvels Conversion options were duced malt syrup, malt 
gave Cousteau the oppor- limited due to specialized flour, and malted milk un- 
tunity to convey to the equipment and building til Prohibition was re: 
world his love of the structures—February 1919 _ pealed in 1933. 


ocean.—February 1969 
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Know how it feels to find what you've been looking for. 


How would it feel to be an Army Cavalry Scout, 
maneuvering across terrain to gather intelligence? To be: 
master of field craft, , map and navigational skills? To à 


ment, track your objective and relay the Eos formation 
back to your command? 
It feels like nothing else you've ever. experienced. 
Because it’s the learning and growth experience ofa lifetime. 
And it may be just what you're looking for. `: 
See your Army Recruiter. Or call 1-800-USA-ARMY. 


ARMY.BEALLYOUCANBE. - 


For ThoseWhove Already Set 
Themselves Apart From The Crowd. 


The fly-fisherman thoughtfully working the remote 
mountain stream no more resembles the typical week- 
end angler than the Toyota T100 resembles the typical 
pickup truck. For unlike any other truck, 
the Toyota T100 in its introductory year 
was ranked, based on T100 owner surveys, 
The Best ‘Full-Size’ Pickup In Initial Quality.’ 

Do not be misled by the ease at which Toyota 
accumulates such awards. The new qualities that sur- 
face in a vehicle such as the 1994 


Toyota T100, standard driver-side 


Call 1800 GOTOYOTA if you'd like a Toyota T100 brochure and the 
Initial Quality Survey” Based on a total of 11,719 consumer respos 


your nearest 


icating owner-repo 


T100's New Standard Driver-Side Air Bag* 


@® TOYOTA T100 | 


“I love what you do for me” 


air bag* and side-door impact beams, can be directly 
linked to Toyota's commitment to remaining a leader at 
providing customer satisfaction. The same is true of the 
Toyota T100's unique size. Big enough to 
provide for impressive payload/towing 
capabilities, yet not so big as to impair per- 
formance and agility. As for the level of comfort found — 
in the Toyota T100's quiet car-like cabin, only the word 
‘unexpected’ seems fitting. Clearly the Toyota T100 
puts you in a whole new class of 


truck. But you already knew that. 


D. Power and Associates 1993 Light Truck 
ose who love you. © 1993 Toyota Motor Sales, USA, Inc. | 


yg the first 90 day 


